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AN ASSESSMENT OF AREAL AND TEMPORAL VARIATIONS IN STREAMFLOW QUALITY
USING SELECTED DATA FROM THE NATIONAL STREAM QUALITY ACCOUNTING NETWORK

by

Timothy Doak Steele, Edward J. Gilroy, and Richard O. Hawkinson
Abstract

Streamflow chemical-quality data and stream-temperature data at
88 stations throughout the United States and Puerto Rico were
analyzed to develop and to evaluate methodologies for the general assess-
ment of the variation of the Nation's streamflow quality conditions in space
and over time. The spatial variation is described by the use of sample
statistics such as minima, maxima, agd means of the variables at each
station. The temporal variation is described by using nonparametric
statistical testing procedures to assess time trends in the data at each
stapion. .

Evaluation of the coefficients (mean, amplitude, phase coefficient)
derived by harmonic analysis of available daily stream-temperature records
indicates adequate depiction of yearly seasonal variability and provides
information relative to spatial variation in stream temperatures‘at most
sites. Lowest harmonic amplitudes, which are indicative of little
seasonal variability in stream temperature, were observed in Florida, along
the eastern Gulf coast, and along the Pacific coast. Greatest annual

variations in stream temperature exists in the Souris, Red (of the North),

and Missouri River basins.
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Temporal variations in stream temperature denoted by significant
changes (at the 99 percent level of confidence) in annual harmonic
coefficients were indicated at 15 of 80 stations used in the evaluation.
Trends in stream temperature were found to exist at one or more stations
in éach of the six following areas: the Atlantic coast above Florida;
Florida and the eastern Gulf; the Souris River, Red River of the Nortﬁ,
and Missouri River basins; the Texas Gulf and Rio Grande area; the
Colorado River basin; and the Pacific coast aréa.

Significant trends (at the 99 percent level of confidence) were
found in the long-term streamflow chemical quality record at 15 of 88
stations analyzed. Of these stations, 10 showed an increase in levels
of specific conductances while 5 sﬁowed a decrease. Trends were
indicated for water-quality data from stations located in the following
areas: the Atlan;ic coast above Florida; the Sduris River, Red River
of the Nortp, and Missouri River basins; the Arkansas and Red River

basins; the Texas Gulf and Rio Grande area; the Colorado River basin;

and the Pacific coast area.



® INTRODUCTION

An article in Science by Wolman (1971) expressed concern over
quality of the Nation's rivers and questioned the adequacy of historical
water-quality data for evaluating long-term changes in streamflow
quaiity. This concern is shared by the Geological Survey, as illustrated
by its principal role in the collection and interpretation of hydrologic
data which are used by Federal, regional, State, and local "action"
agencies in development of management plans for the Nation's water
resources. To perform its function effectively and efficiently, the
Survey must anticipate data demands and provide the action agencies
with relevant information requisite to'their water-resources planning
and management decisions.

. Other Federa}l and State agencies traditionally have carried out
various forms of hydrological data-collection activities but generally
not to the extéht of nationwide station and water-quality variable
coverage and systematic detail as done by the Survey for streamflow
quality. Admittedly, the extent of water-quality variable coverage by
the Survey until recent years has been limited as to the adequacy of
the data base to provide information leading to better understanding of
the complex physical processes (both natural and human-induced) affecting
streamflow quality for certain types of problems. Nonetheless, several
indicators of streamflow quality, available in the backfile of historical
records, provide data useful for evaluating nationwide areal variations

as well as long-term temporal changes.
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Purpose and Scope

The purpose of this report is three-fold: (1) to describe
aﬁalytical approaches for evaluating areal variations and temporal
éhapges in both stream temperature and selected streamflow chemical-
quality variables--nitrate, chloride, dissolved solids, specific
conductance, and total hardness; (2) to tabulate and discuss results
of the application of these procedures to available station records
selected nationwide for assessment of present conditions as well as of
temporal changes in stream quality, and (3) to delineate specific needs
requiring further study.

The request for a national assessment was made specifically to the
Geological Survey by the Council on Eﬁvironmental Quality (CEQ) during
November 1972. In assembling information for its fourth annual assessment,
CEQ desired to expand upon its description of the Nation's water quality
which for the previous (third) assessment had been provided largely by
a report‘from Enviro Control, Inc. (1972).

After further discussions between personnel of CEQ and the Survey,
it was finally determined in late January 1973 that the Survey would
proceed with an assessment along the lines prescribed by CEQ, but that
such an assessment would be carried out for an internal evaluation of
operations of the Survey's National Stream Quality Accounting Network
rather than solely for the purposes of CEQ. However, the time constraints
placed upon CEQ's annual report limited the scope of this evaluation in

terms of areal and data coverage to 88 stations as well as in terms of the

analytical tools applied with the aid of the digital computer. In summary,
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.0 this report is intended to describe and to document the products of
the assessment which were carried out during February and March 1973
and a part of which were summarized in CEQ's fourth annual report
(1973, pp. 283-284). Certain extensions or refinements of the
results of this assessment or in the techniques applied will be

discussed in a subsequent section in the report on future studies.



Station Selection

Station selection was based upon availability of records of stream-
fiow-chemical quality rather than of stream temperature. Because the
original approach to the assessment dictated limiting any analysis to
those records of streamflow quality in computerized form, initial screen-
ing of available data was made using a station catalog compiled by the
Office of Water Data Coordination (OWDC) (U.S. Geological Survey, 1972)
followed by retrieval of the station records from the Water Quality
File. For purposes of this assessment, station records were selected
from those sites designated within the National Stream Quality Accounting
Network (hereafter referred to as NASQAN) and operated by the U.S. Geological
Survey. Of the 386 ongoing s;tes as of November 1972 (U.S. Geological
Survey, 1972, appendix C), 261 stations are or have been operated under
various Survey data-collection programs.

During the screening process, it was found that some qualification
and considerably more detail was required than that provided by the OWDC
catalog. For example, the catalog did not indicate interim discontinuance
of station records, and several stations were found to have an intervening
period when no data were collected. On the other hand, data records for
a few of the stations included in the screening process extended beyond
the period of record indicated by the catalog. Second, Survey station
operation is commonly initiated at the beginning of a water year, so that
the catalog's calendar year designations may actually indicate 3 or

.9  months of temporal coverage.



As might be expecfed, the part of the published record stored
in computerized form on the Water Quality File or Daily Values File
varies greatly and co?erage was particularly spotty at stations prior
to the 1960 water year for both streamflow chemical quality and stream
temperature. Based upon an arbitrary classification scheme for
categorizing periods of record for each station record, the amount of
data in computérized form comparable to that indicated by the OWDC

Catalog was reduced as follows for the 261 Survey-operated stations:

Station Category: A B C D X
Class limits (years of

Tecord):
(a) equal to or greater

than . 21 16 11 6 -  years
(b) less than or equal to < 20 15 10 5 years

’ Total
Basis:
OWDC: 81 36 35 5S4 S5 261
® 1

Computerized fbrm:-/ 9 6 35 38 173 261

1/ Based upon station years of data in the Water Quality File felt
usable for an evaluation of long-term trends. Other miscellaneous
measurements may have been included in the computerized file.

Based upon the above screening and the given purpose of the assessment
study (p. 4) as well as the time constraints placed upon its execution, the
assessment was limited to those 88 stations classified above as A, B, C, or D
and having the bulk of data available in computerized form. This basis for
station selection was admittedly quite arbitrary and, given the course of
execution of the analytical aspects of the study, alternative modes of

selection on a more rational basis might have been suggested. However, the

88 sites thus selected were felt to adequately represent the variety of



water-quality conditions across the Nation. At most of these sites,

data have been collected for a "sufficient"z! number of years at each

site so that some evaluation of temporal changes could be carried out as a
part of the assessment. It should be stressed, however, that any results
expressed\in the report are couched within the framework of those sites
whose data were included in the analysis and that, using any other station
configuration, the subsequent results expressed in the report might have
been different.

Based upon the above screening process, the 88 selected stations are
listed in appendix A. For purposes of this study, each station was given a
sequential code number, ranging from "1'" to "88.' Geographical placement
of the selected streamflow quality s%tes is indicated on figure 1.

No NASQAN station records were included in this assessment for the
following six Water Resources Council (WRC) regions (U.S. Geological
Survey, 1972): 04 - Great Lakes; 06 - Tennessee; 07 - Upper Mississippi;
16 - Great Basin; 19 - Alaska; 20 - Hawaii. The number of sampling sites
for any one of the remaining 15 WRC regions ranged from 1 to 14 statidns.
A total of 64 of fhe 220 WRC subregions are represented by one or more
stations in the assessment. Twenty-six States and Puerto Rico are
represented. The greatest State representation included Texas and Florida,
each with 14 sampling sites, reflecting in part the Survey's relatively
large cooperative water-quality basic-data programs in these States. Of
the total sites, 64 stations are located oﬁ.gtreams west of the Mississippi
River. A number of the long-te;m'stétions were originated as a part of

the Survey's Irrigation Network begun in the 1930's. Particular areal

2/ This was determined by the sample sizes (period of record) of Annual
" values necessary to perform the statistical tests.
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deficiencies can be noted in the north central and southeastern
States outside of Florida, a condition which can be attributed to

relatively small Survey water-quality programs in these States.
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Data Limitations

The assessment techniques summarized by this report consisted of
three distinct components for utilizing water-quality data: (1) areal
" (nationwide) variations in streamflow chemical quality, (2) areal
and temporal variaticns in stream temperatures, and (3) long-term
changes in streamflow chemical quality. Although the first two
compdnents of the study were constrained by data available in
computerized form, the data set for a third component, the evalua-
tion or detection of significant time changes in streamflow chemical
quality, was expanded through the use of published annual summaries
of historical data. A brief description of the stepwise procedures
used for each component of the assessment is given in appendix H.

For purposes of this assessment, data records in compﬁterized form
for other water-quality variables such as sediment concentrations
(daily), biol&éically-related variables (except for nitrates), and
minor elements were judged to be insufficient in terms of areal
coverage, frequency of sampling, or of period of record.

Fgr the first component, available chemical analyses for each
station in computer storage for the 1966-72 water-year period were
used directly in formulating statistics for evaluating areal variations
in current water-quality conditions for the sites included in the
assessment. This length qf record (7 years) was selected in order
to obtain a sufficiently large sample size (in terms of numbers of
determinations) at each site for the variables of interest and hope-
fully to average out short-term hydrologic fluctuations (such as
‘extreme wet or dry years) which might appreciably affect the resultant
statistics. For several of the stations, chemical analyses were not

'y}
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available for one or more of years covered by the selected period.
Particularly for recent years (commonly for 1972, and occasionally

for 1971), stream discharges representative of time of sampling may

“not have been included in a station's data matrix. Data sets were

edited so that any data outliers judged attributable to errors in
key punching or in transcribing the data values were eliminated from
the analysis. ‘
For the second component, in order to evaluate areal variability -
and temporal changes in stream temperatures at the selected sites,
daily records available from the Daily Values File were utilized.
Most of these daily records consisted of once daily measurements or
daily mean values dérived from continuous recorders. A few station-
year records were reported as daily maximum or minimum determinations
rather than as &aily mean values. Station-year daily records of stream
temperature available in computerized form and used in the assessment
are summarized in apprndix B-1. A total of 780 years of daily stream
temperatures were used in the analysis for 80 of the 88 sites selected
for the assessment; hence, an average of 9.8 years of record were
available for the 80 stations. _ :
The daily records of stream temperéture frequently had ;issing e o
daily values or gaps in the record, and analysis of the data had to |

take into account these data deficiencies, especially because these

deficiencies were not systematically distributed throughout the records.

12
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For the third component, in order to evaluate long-term changes
in streamflow chemical quality, specific conductance was selected as

the index of overall chemical quality conditions (Steele and Matalas,

1971), and annual mean discharge-weighted statistics were obtained

from the available records at each of the 88 sampling sites selected
by the procedure described in the previous section. A part of thesé
records were in computerized form and the resultant chemical analyses
were stored in the Water Quality File. Where appropriate, the
annual summary tables from designated records retrieved from computer
storage were used, particularly for station records not yet published
and for station-years of monthly or periodic grab samples (see below)
for which no annual summaries were-pﬁblished. Station records were
supplemented with published annual summaries of chemical analyses from
composited sampies for those numerous station records not in computer
storage. N
The available records of streamflow chemical quality for the 88
NASQAN stations selected for the assessment are.designated in appendix
B-2. The letter codings used in the appendix (see explanation in
appendix) designate the several types of streamflow chemical data.
In an evaluation of long-term changes, the need for a common
statistical measure of change in the mean for an annual time series is
indicated by the changes in station operation over time; For example,
at numerous sites chemical analyses have been obtained over the past
3-5 years for grab samples approximately on a monthly frequency

(designated by "M" in appendix B-2) rather than on daily composited

-

.samples (designated by "C" in appendix B-2).

13



In the evaluation of long-term changes, confidence bounds of the
annual mean discharge-weighted values vary greatly according to the sample
sizes (hence, time coverage) used tQ compute the values (see, for

féxample, Steele, 1971, fig. 2). It is nb;ed from the summary table

that annual summaries were not available for numefpusstationyears due
to the following causes: (1) corresponding discharge values for some
or all samples durigg a given station year were missing, (2) errors in
data from which thé‘summary was derived, (3) no summary table was provided
(either published or retrieved from computer storage), (4) sampling
represented only part of tﬁe year, or (5) only miscellaneous analyses
were determined.

The number of years of "dsable" record (indicated in appendix B-2
as NYRS) for each station gives the maximum potential years of record
judged amenable for analysis and evaluation of long-term changes. For
the 86 NASQAN ‘'stations having concurrent measurements of stream discharge
it includes those station years having codes '"C'", "M', "X" (periodic'grab
samples), or "Y" (mixed composite/grab samples) in appendix B-2. Two
stations (03276600 and 03277200, code nﬁmbers 22 and 23) in the Ohio River
basin had no discharge records concurrent with water-quality samples.éj .
Hence, annual time-series at these two sites were time-weighted rather
than discharge-weighted. Station years of record for evaluation of long-
term changes totaled nearly 1500 for the 88 sampling sites. The actual
number of years may be lower in some cases due to missing annual mean
values of eitﬁer stream discharge or specific conductance. In particular,
specific conductances were not reported for some stations whose records
begin prior to 1946. - | |

3/ Daily discharge records are reported for Survey station 03277200
(code 23) beginning in May 1970. .

14




. THE INTERNATIONAL SYSTEM OF UNITS AND CONVERSION FACTORS

For those readers interested in using the International Systems
of Units (SI),  metric equivalents of English units of measure are
given below. The English units used in this report may be

converted to metric units by the following conversion factors:

From Multiply by To Obtain
Unit Abbreviation Unit Abbreviation
feet (ft) 0.3048 metres (m)
- miles (mi) 1.609 kilometres ~ (km)
square miles (miz) . 2.590 square kilometres (kmz)
.cubic feet per (ft3/s) .02832 cubic metres per (m3/s)
second . second
inches (in) 25.4 millimetres (mm)

15
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APPROACH

Two dimensions are considered in the assessment: (1) areal vari-

ations, and (2) long-term changes over time. Due to limitations of data

~available for the study for the selected stations, products of the

-

assessment will be described in terms of (1) streamflow chemical quality,
and (2) stream temperature. In this section, the analytical and
statistical procedures applied to the several types of data will be

discussed.

Areal Breakdown

For purposes of describing results of the assessment, particularly
for the areal variations, the Nation was divided into eight areas. One
station in Puerto Rico was allocated to a ninth area. These areas
generally followed along major basin divisions, and each area with one

exception consisted of one or more of the designated WRC

_iffegions (U.S. Geological Survey, 1972). The area designations for

purposes of this assessment and the stations and WRC regions represented
in each area are given in table 1. The area designations are presented
graphically on figure 2. It should be noted in table 1 and figure 2

that the following WRC regions are not represented by stations in this

1Y tule
study: .
Region Name

04 Great Lakes

06 _ Tennessee

07 Upper Mississippi

16 Great Basin

19 Alaska

20 _ . Hawaii

B
16 "
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X‘\ Stations in WRC region 03 were split into areas I and II for
purposes of this assessment, because two streams (see note 2, table 1)
in the northern part of that region had chemical-quality and thermal
~characteristics more similar to area I (hence, WRC regions 0l and 02).
~The range of station sequence codes for each area (table 1) can be
tied to the information given in appendix A and is shown graphically in
figures 1 and 2.
Given the total number of years of "usable' data (as described
in the previous section) for purposes of evaluating long-term changes
in streamflow chemical quality, the areal distribution of the 88 selected
NASQAN stations by period-of-record classification is given in table
2. The lengths of record given inithis table reflect (1) the supplemental
. annual summary data obtained from Survey basic-data publications to
extend those pa}ts of station records found in computerized form
(p. 7) and (2) the ommission of a few station-years of record judged to
be inadequate after screening and editing of the data. Most class "A"
stations (having 21 ér more years of records) are concentrated in areas
- IV and VII (tablé 2). Many of these sampling sites formerly were included
in the Survey's Irrigation Network. Class "D" and "X'" stations are
predominantly in areas I through VI; these station records are of marginal L
utility in evaluéting long-term trends by virtue of small sample

sizes (in terms of annual time series).

i
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!! Table 2.--Classification of available records on streamflow
chemical quality for assessment of long-term changes

* Class and Period of Record, N, in Years

A B c D X3/ Total

. number of

ea - N>21 16<N<20 11<N<15 6<N<10 N<5 stations
2 - 2 3 - 7
[ - 3 - 6 3 12
(84 - - 2 1 1 4
J 4 3 3 : 3 - 13
6 . 4 - 2 - 12
I 8 1 4 4 - 17
I1 10 1 1 - - - 12
® 1 -4 4 1 - 10
X - too- -1 - I
;;;15 31 16 17 : 20 4 88

/ '"Usable" data for four of the 88 stations originally catagorized
under classes A through D (table 1) based upon visual inspection
of data-availability were found upon detailed analysis to not be
sufficient; hence, their assigned class status was converted to
class "X".
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Time Changes

An evaluation for detection of significant time changes was
conducted on both stream temperature and streamflow chemical-quality
"data. In both cases, annual time series for each station were utilized
in the evaluation. In the former case, the trend analysis was carried
out on annual series of parameter coefficients derived from harmonic
anal}sis of daily records of stream temperature. In the latter case,
annual specific conductances were considered as an index of changes in
concentrations of the major inorganic solutes.

Several parametric and nonparametric tests of hypotheses for
significant changes were available for the assessment. Examples of the
application of parametric tests for trends in salinity-streamflow
relationships were given by Steele (1970), and Steqle and Gilroy (197i).
A distinct advantage of nonparametric tests (for significance of chaﬁges)

-

is that rigorous assumptions need not be made about the underlying

distributions of the data used in the analysis. For purposes of evaluating

time trends in this assessment, a nonparametric test, Kendall's tau, was

applied to the relevant data. A good reference for practical uses of

nonparametric statistical tests is Conover (1971). -

N
rt,

Stream Temperature -

The time increment for analysis shall be assumed to be a Qater
yeat. The days of the water year will be denotéd by the integers 1 thru
365 or 366, the latter if a leap year is involved. October 1 shall be
denoted by the integer 1; September 30Q shall be denoted by 365 or 366.
Let S(y,j) denote the set of integers corresponding to the days of the

yth year for which some stream temperature measurements are available m

ol
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at tﬁe jth site. Let T(y,j,t) denote the stream temperature measure-

ment at site j on day t in year y, with t € S(y,j).

A
Define the periodic process T (y,j,t) by

?()’:j:t) = M(y,j) + Aj(y,j) sin (bet) + Az(y,j) cos (bet) (1)
with b = 360°/G65 or 366 days) = 0.985 degrees per day.
The increments for days (t) are integers and M(y,j), A;(¥,3), A2(Y,J)

are coefficients to be determined by the method of least squares as

follows.
Let
- * A 3 '
d(y,j,t) = T(y,j,t) - T()’»Jat) : (2)
. for t € S(y,j) and let ‘
2,3 = £ &,i.t). | )
teS(y,j) ‘

Then M(y,j),Al(y,j)}and A;(y,3}) are obtained as those values which
minimize d2(y,j). Hence, M(y,j), A;(y,j), and A, (s 3) are obtained by

~ performing the classical regression of T(y,j,t) on sin(b®t) and cos(b® t).

Now let
2. . 2, . 2. .
A (y,3) = Aj(¥,3) + A (y,3) 4 .
and C(y,j) = tan" A200.1) )
Ay (y,3) T

This procedure is similar to that used previously by Ward (1963) and
Collings (1969), and the annual harmonic used in the analysis may be con-

sidered having the following form:

T (7,3,8) = M(y,3) + AGr,3) 5in [bet + C(v,i)] (6)

- "
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Thu;$\if at the jth station, there are N; years of record, the jth

J
station has associated with it the three sequences
A(]-aJ:)a A(Z’j)b"'-.! A(Nj’.]:) (73)
M(]'!J.]» M(Z,J.),---, M(NjaJ) (7b)
C(I!J): C(Z»J):"“» C(NJaJ) (7C)

A fourth sequence is defined by taking the sum A(y,j) + M(y,j) = AM(y,])
for y = 1,2,--, N; ‘ |
Each of these four sequences of coefficients at each site is then
examined for trend by applying Kendall’s tau.

At each of 80 stations distributed throughout the United States
having stream temperature records (appendix B-1), the above four
sequences of coefficients were determined.

Annual harmonic fits of daily.;tream temperature records at each
of the 80 stations that were used in evaluating long-term changes in
the coefficient; are tabulated in appendix C. Note in several cases
that the number of missing or zero-teméerature days (difference between
total number of days of year and NDAYS) is quite large. Intervals of
at or near 0°C temperatures (observed during winter months at several
stations) were treated in the analysis as missing days (hence, were not
included in the regression computation) in order not to distort the harmonic
fit of stream temperature for non-zero temperature days.

The four harmonic coefficients { A(y,j), C(¥,i), M(y,j), AM(¥,j) }
fory = 1,--,Nj, give a gross, overall measure of the anﬁual variability
of stream temperatures at each sampling site. The relative magnitudes
of these annual harmonic coefficients over the available périod of
record at each site would therefoz; give some idea of how the annual

‘stream temperatures at each of the 80 stations having temperature records



(appendix B-1), have varied over the period of record. A non-statistical

subjective concept of a trend is that any one particular sequence of

numbers will be said to have a trend if the numbers toward the end of
,thé sequence tend to be greater than the numbers at the beginning of
the sequence (uﬁward trend) br less than the numbers at the beginning
of the sequence (downward trend).(Conover, 1971, p. 130). Kendall's
tau test for trend formalizes this conce?t. The absolute magnitude
of the difference is not considered at this stage of the analysis.

As a screening technique to determine those stations to be

investigated more thoroughly, a nonparametric test for trend, Kendall's

tau was used on each of the four sequences of coefficients for each of
the 80 stations. The nonparametric ha;ure of this test implies no
. reliance on a specified mathematical form for the probability distribution
function of the.coefficients. Kendall's tau statistic is applied by
simply ranking the data‘according to mﬁgnitude and assessing whether
the data (that is the time series for a given harmonic coefficient) in
the early part of the record are larger or smaller than the data in
the later part of the record. Thus, the test depends only on the
relative magnitudes of the data. The test procedure used was two-tailed
so that the null hypothesis was that there was no trend. That is, the
sequence of numbers is distributed identically throughout the period

of record. The significance level chosen for screening purposes was 0.01.

Bounds for the significance level actually attained by the sample

e ~ statistic are given in table 4 (see p. 44). The coefficients were .
'A’ rounded to tenths (°C for Aj and Mj and radians for Cj) for purposes of

the trend analyses.
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For any sequence showing a trend over time a split of the

record into two parts was made by visual inspection and a 98 percent

‘confidence interval for the difference between the means of the two

_periods was found by using the Mann-Whitney test statistic.

-

Chemical Quality of Streamflow

- For each of 88 stations the following analysis of the relationship
between specific conductance and discharge was carried out. At the ith.

site specific conductance and discharge were measured concurrently Nj

- times in the jth year. These concurrent measurements of specific conduc-

tance (K) and discharge (Q) at site i in year j are noted by

for times in the year t =1, 2, ..., N: at which samples were collected

J
and analyzed. The annual mean discharge, Q (3), for the ith site in
the jth year is given by o -
' . 1 Nj .
G () =1 P & U, ). (8)
t=1

‘The discharge-weighted annual mean specific conductance value, K; (j),

for the ith site in the jth year is given by
. Nj
Ky () =% AL RENC RO IO
t =

where the weight function Wi (G, t) is given by
-1
Wiy G, t) =Q (G, t) [Nj Q4 ()], (@10)
It should be noted that

N;
W (G, t) =1, (1)
t=1 - . )

25
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Let N; denote the number of annual values of discharge-weighted

specific conductance values and of stream discharges thus obtained

- at station i. These N; values were transformed into log space with

Xi (3)
Y; (3)

logip Q () (12a)
logig K; () (12b)

forj =1, 2, ... Nj.

. TheAset of Nj-ordered pairs X; (j) and Yj (j) were then used to
determine the ordinary linear least square regression line‘?i ()
where

Y, =Tien ) - %l (13)
where ?; and i& are the sample mean values of the Y; (j) and X; (i),
respectively, and by is the slope of'thg regression line. The regression
relation given in equation (13) is an indicator of the relation between
specific conductance and discharge. The regression relation would
help one in determining what proportion of the variation in specific
conductance values (Yj) is explained by variation in annual mean
discharges (Xi). _Also, a change in the regression relation from one

time period to another would be an indication of change in the quality

of the stream over and above changes in flow.

1~

To assist in determining whether a change in the regression o
relationship had taken place the residuals, ei (j), defined by
s G) = Y; () - %y G) (14)
were analyzed. As in the case of the analysis of the annual harmonic
coefficients, Kendall's tau was applied at each site as a screening

technique to detect any trends in the regression residuals. A two-tailed

-
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test with significance level set at 0.01 was used for this screening

purpose. The same nonparametric test was applied to the X; (3) and

Y; (j) annual series also. Because the Kendall's tau statistic is a-

function only of the ranks of the dafa--the relative magnitudes of the
ndmbers in the sequencé--and because the logarithmic transformation is
monotonically increasing, the test statistic yields the same result‘
whether applied to the actual data or the logarithms thereof (see
equations 12a and 12b).

- If a trend was found in the regression residuals at a site,
visual inspection of the residuals then was used to determine the point
in the time series at which a change in the regression relation occurred.
Commonly, a clear pattern developed.gf residuals in the first time
period being mostly all positive (negative) while those in the second
time period were mostly all ﬁegative (positive).

The Kendall's tau test was applied concurrently to the annual series
(log-transformed) of stream &ischarge and specific conductance. It might
be expected, in a few cases, that observed significant increases (decreases)
in levels of specific conductance might be due to correspondlng decreases
(increases) in annual streamflows. These effects could be compensatory
so that no trend was apparent in the conductance-discharge regression

residuals (see equation 14 ). Time changes in streamflow may or may

not be attributed to man-inducad causes.
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E Areal conditions ‘

In order to depict 'current' conditions of streamflow quality

nationwide, annual harmonic coefficients of stream temperature and
selected records of streamflow chemical quality were examined for
areal variations. Results of the analysis were grouped into the
several areas of one or more WRC fegions described above for purposes

! of distinguishing gross differences in the various quality characteristics
of sfreamflow. In this manner, individual idiosyncrasies of sampling |

sites are in part masked out in order to give a more general representa-

tion of overall quality conditions in the Nation.
Stream temperature

The methodology of harmonic anaiysis of daily records of stream
temperatures described above for time changes was also utilized to
depict areal conditions. The annual series of sequences of harmonic
coefficients A, C, and Mi/(harmonic amplitude, phase coefficient, and
mean, respectively), were summarized statistically over the period
of record for each station in order to depict average characteristics
of stream temperature nationwide. Areal conditions of stream
temperature were described in terms of these coefficients rather
than in terms of the data themselves, in part, because of problems

_encountered with missing daily values or gaps in the record which occurred

for almost all station-years of record. Because few station records

were readily available for analysis prior to the 1960 water year (see
appéndix B-1), the entire period of record available at each sampling
site was used to summarize the characteristics of stream temperatures.

4/ short-hand notation for A(y,j), C(y,j), and M(y,j), respectively b

(see equation 6 ). Pys
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The effects of trends observed in some of the sequences of harmonic

(parameter) coefficients hence wiil be ignored in this phase of the

" assessment.

The characteristics of the harmonic parameters are expressed
in terms of the mean and standard deviation of the values for the
period of record available for each of the 80 NASQAN stations with
daily stream-temperature data. These mean annual charaéte;istics

are then compared for stations grouped by areal designation (table 1).
Chemical quality of streamflow

The sets of data constituting available laboratory analyses for
the 88 NASQAN stations for the 1966-72 water years were used for
the assessment of areal conditions in streamflow chemical quality. The
number of samplés and the numbef of determinations for the variables
of interest were highly variable from station to station during the
designated period of record. That is to say, any given variable may
not have been analyzed for a number of the total samples for the period.
The data set for>ea§h station was obtained from the data available in
the Water Quality File of the Geological Survey's National Water Data
Storagé and Retrieval System (see appendix B-2). Several station-years
of data are not represented; specifically, the data for 1972 water year were -~
not yet available at the time of the assessment study for several

stations in the western United States.
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The following variables were selected for summarizing areal
conditions: stream discharge (Q), nitrate (NO3), chloride (C1 ),

dissolved solids (DS), total hardness (HRD), and specific conductance

. (Ksc). Because of different methods of determination, dissolved-

solids values are sto:ed by two parameter codes in the data
system: (1) residue-on-evaporation (DSR) and (2) sum-of-constituenfs
(DSS). Where significant amount of suspended organic material is
included in a given sample (such as in south-central and southeastefn
U.S. streams), these two values for a given sample may be substantially
different.

The available data for the selected variables are summarized for
each station by listing the minimumﬂbbserved value, mean value, and

maximum observed value. Gross variations in areal conditions are then

"~ noted by the deéignated areal breakdown of the 88 sampling sites into

groupings. Implicit in this kind of statistical summary is the
assumption that significant changes in streamflow chemical-quality

conditions for the period of record (7 years) are minimal.

4]



RESULTS

In discussing the analytical and statistical results of the

assessment, stream temperature will be considered separately from

" streamflow chemical quality. This is felt,justified because the

sources of data, the periods of available record for each station,
and treatment of the data are distinct in the two cases. Iﬂ
summarizing areal variations and characteristics of streamflow
chemical quality nationwide, major consideration was given to the
"current" period of record, defined for purposes of this assessment
to be available chemical analyses for the 1966-72 water years.

Areal variations in streamflow
chemical quality

Variations in streamflow chemical quality as given by analysis
of the available data are described by the areal designations as given
in table 1. In this m;nner, streamflow chemical-quality characteristics
can be conveniently compared for appropriate clusters of stations within
each area, in order to more readily generalize the relevant chafacteristics
and to point out anomalous situations for individual sampling sites
relative to the cluster of stationms.

The variables selected for inclusion in the study for purposes
of depicting areal variations in streamflow chemical quality and in
overall flow conditions were listed above (p. 30). Data for other
variables (predominantly the major inorganic constituents) were also

analyzed but will not be summarized in this report for lack of space

- -
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and time. Besides, several of these variables are highly correlated

- with either dissolved solids or specific conductance, and the latter

variable m;y aptly serve as an indicator of variations in chemical
composition (Steele and Matalas, 1971). Descriptive summaries will be
made in terms of mean and extreme data values for the above selected
variables..

- A summary of selected statistical measures by station for
available data during 1966-72 water years is given in appendix D.
Station results are clustered by areal designation (given in table 1)
to facilitate the discussion below. The summary results in appendix D
may be compared with the long-term annual statistics (appendix E) for
the entire period of record. Mean yélues for specific variables in the
two tables are frequently quite similar, despite the fact that they
have been deriv;d using two distinct types of data (available sets of
discrete chemical analyses in appendix D versus annual mean discharge-
weighted values in appendix E). Because mean values in appendix D
are derived by simple averaging (that is, no weighting for level of
streamflow), they may in some instances be substantially higher than
corresponding values in appendii E. Except where specifically noted, the
foilowing areal descriptions will be based upon the statistical results -
provided in appendix D for depicting '"current" conditions in streamflow
chemical quality. Data for nearly 16,000 chemical analyses for the
88 stations are incorporated into the statistical summary tabulated in

appendix D.



The geographical distribution of mean specific conductances is
given in figure 3. Station coded symbols plotted on the map indicate

five discrete ranges in specific conductances. Nationwide, nearly 22

percent of the mean K . values (for 19 stations) fell below 250 micromhos/cm.

Twelve of these stations are located east of the Mississippi River and ? i

in Puerto Rico (areas I-III and IX, respectively, see figure 2), and -

another five are located on the Pacific coast (area VIII). ‘The re-

maiﬁing frequency distributions of mean K . values are summarized in

table 3a. Of the 48 stations exhibiting Kg. values greater than

500 micromhos/cm, 40 are located in areas II-VII covering the central

areas of the United States not covered above. Four of the five sites
. with mean Ksc values greater than 4,600 micromhos/cm are located in area

VI (Texas Gulf and Rio Grande); ;he fifth is located in Oklahoma in the

Arkansas River ﬂﬁsin (area V). |

Similar distributions are indicated by total hardness and chloride

concentrations. Breakdown by ranges of concentrations for these two g

variables based upon the values given in appendix D are given in tables

3b and 3c.
Table 3--Frequency distribution of mean values B
of selected variables
g
a. Specific conductance b. Total hardness I
Number of Range of mean values Number of - Range of mean concen-
Stations (micromhos/cm) Stations trations (mg/1 as CaCOz)
19 70-250 25 10-120
21 251-500 42 121-300
30 501-1000 15 301-500
D 13 1001-4000 -6 >500
S >4000
88 Total Stations 88 Total Stations

"
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Table 3.--Frequency distribution of mean values of selected

, variables--continued \
S ¢. Chloride
{ Number of Range of mean concentrations
' Stations . : (mg/1)
. 72 0-100
7 101-250
3 : 251-500
6 >500

88 Total Stations

o w o>

Streamflow at 21 stations could be considered as excessively
hard (that is, with mean HRD concentrations greater than 300 mg/1

as CaCOz). Mean Cl concentrations of nearly 82 percent of the

sambling sites included in the studx;were less than 100 mg/1. The

- -— -

extreme ranges of K HRD, and C1 values, indicated in figure 3 or

sc?

‘ * in table 3, involves a total of nine stations, three of which were
represented in the case of all three variables. Eight of these nine

stations with high levels of either K HRD, or C1 are located in

sc?

PR

areas V and VI (see table 1 and figure 2).
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Atlantic Coast (above Florida)

With the exception of Survey station 01474500, streamflow

chemical-quality index characteristics indicate quite dilute conditions,

both on an average or an extreme basis. For the other six stations

in this area, mean DS concentrations do not exceed 100 mg/1

(for either DSR or DSS) and maximum DS concentrations for

the 1966-72 water years have never exceeded 140 mg/1 (appendix D).

Total hardnesses for streamflows at these six sites are-low enough to

fall into the soft-water category. Chlorides never exceed 30 mg/l1 and

NO3 concentrations never exceed 12 mg/1, based upon the samples collected.
Data from Survey station 01474500 (sequence code 03) exhibited higher

concentrations for all variables described relative to data of the other

six stations. Nitrate levels'were anomalously high (mean of 12 mg/1 as

NOg with measu?ed maximum of 22 mg/1 as NOz). Although concentrations of

the other quality variables were high for this area (based upon records

for the seven stations selected for the assessment), they are still below

corresponding levels in areas II-VIII (see also appendix E).

Florida and Eastern Gulf
Discharge levels and drainage areas for the 12 stations included
in this area are relatively low. Nitrate levels are quite low--means
never exceeding 1.5 mg/l and the highest maximum being 8.3 mg/1 for
any of the selected samples. Concentrations of dissolved constituents
for several of the streams are quite high--mean DSS for three of the

sites exceeds 500 mg/1 with corresponding mean Cl concentrations ranging between

-

.180-200 mg/1. Hardness concentrations are relatively high, with 8 of the 12
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stations having average HRD concentration in excess of 100 mg/l (as CaCOz).

‘It should be noted in table 3 that sample sizes for variables for

several of the stations are quite low.

The statistics for annual mean values (appendix E) for the set
of- stations in this designated area (II) indicate that, over the longer
term, quality conditions have not been as high as indicated by the data
for 1966-72 water years (appendix D). Comparative streamflow
conditions in the two appendices (D and E) (mean Q values) at Survey
station 02277000 (sequence code 13) and at Survey station 02285000
(sequence code 14) are radically different, indicating the effects of

small sample size on stream-discharge statistics at each station.
Ohio River basin

This area‘(designated as III in table 1) corresponds with WRC
region 0S5 and is contained in the Survey's basin numbering scheme as
hydrologic region 03. Unfortunately, records for only four NASQAN
stations represent this area, and two of the sites (sequence codes 22
and 23) had no discharge data reported jointly with data on streamflow
chemical quality. Hence, any generalization of streamflow quality
conditions for this area will be limited. Mean DS concentrations at the

four stations range from 152-431 mg/l. Corresponding mean HRD

‘concentrations range from 100-308, with the stream with the highest HRD

(station 03276600, sequence code 22) also exhibiting the highest mean
DS and K;. values (431 mg/l and 692 micromhos/cm, respectively). Mean

and maximum Cl concentrations are low, with observed maximum Cl concentration

-t .
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never exceeding 170 mg/l. Nitrates for two sites (03049655 and 03251500,

- sequence codes 20 and 21) are consistently below the recommended limits

for drinking water standards (FWPCA, 1968, p. 23) of 45 mg/l as N03. *In

contrast, NO3 at the other two sites (03276600 and 03277200, sequence

lcodes 22 and 23) are relatively high, with mean concentrations of 15 and

7.0 mg/1, respectively, and méximum concentrations of 42 and 22 mg/1,

respectively, but still below recommended drinking water standards.

Souris, Red, and Missouri River basins
. Streamflow chemical-qﬁality conditions in area IV are areally highly

variable. Drainage areas of the selected streamflow sites range from
5,329 to 414,400 miz or 13,800 kn? to'},073,300 kmz (for Survey stations
06308500 ana 06807000, sequence codes 30 and 33, respectively, appendix
A). This range-is reflected in the variability in mean Q reported in
appendix D. . ‘ ' -

Nitrates are generally quite low, with mean concentrations never
exceeding 6.0 mg/l. However, in several instances, observed maximum
NO; concentrations have exceeded 10 mg/l and in two instances have been
as much as 26 mg/l.

Mean Cl1 concentrations range from 5.9 to 67 mg/l for the 13
stations included in the study. Mean DS concentrations range from 230 to
nearly. 1,100 mg/1; in five instances, mean concentrations exceeded
500 mg/1. Mean HRD concentrations are consistently more than 100 mg/1
and reach as much as 537 mg/l as CaCO3 (for Survey station 06478500,

sequence code 32).

* -t .
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Arkansas and Red River basins

As for the previous area, streamflow quality conditions for the

12 sites representing these two major basins are highly variable and,

in several instances are relatively saline.

f The Arkansas River at Dodge City, Kansas; at Arkansas City, Kansas;
and near Tulsa, Oklahoma (Survey stations 07139500, 07146500 and
07164400; sequence codes 37, 38, and 40, respectively) exhibited DS
concentrations ranging from 974 to 1,850 mg/l. The Cimarron River at
Perkins, Oklahoma (Survey station 07161000), exhibited the most saline
conditions of the 12 stations in the area. Average and maximum DS
concentrations were 5,240 and 15,700 mg/l respectively, with concurrent
Cl concentrations of 2,730 and 8,600fmg/1, respectively. Corresponding

concentrations from the annual mean series (appendix E) indicate slightly

" lower estimates of long-term average conditions on an annual basis.

On the other extreme, streamflow chemical-quality conditions at

Survey station 07367000 (sequence code 48) (in WRC region 08) are quite

dilute except for NOz, which ranged between 0.2 and 25 mg/1 and averaged
S.1 mg/l. For the levels of K;. at that site, HRD concentrations are
relatively low, and Cl concentrations are relatively high.but still low
in absolute terms.

Mean HRD concentrations for the other 11 sampling sites all exceeded
100 mg/1, with concentrations for the four relatively saiine stations
described above ranging from 258 to 837 mg/l as CaCO3. Mean NO3
concentrations ranged from 0.3 to 8.7 mg/l, with maximum observed NO3
concentrations exceeding the drinking water standards in none of the

- .

12 cases.
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Texas Gulf and Rio Grande

kgcords for 17 NASQAN stations were included in this area (VI)

for summarizing current conditions of streamflow chemical quality.

.Hydrologic conditions in this area range from a mean annual rainfall

of more than 50 in. (1,270 mm) in Eastern Texas to less than 10 in.
(254 mm) in the far western part of Texas (Steele and Jennings, 19725.
Corresponding with areas of high rainfall are streams in the area of
lowest salinity; namely, the Sabine River and Neches River (Survey
stations 08030500 and 08041000, sequence codes 49 and 50) where mean
DS goncentratious are about 100 mg/1.

At the other extreme, 5 of the 17 sampling sites exhibited mean DS
concentrations exceeding 1,000 mg/l,.mean Kse values exceeding 1,800
micromhos/cm, and mean Cl concentrations exceeding 997 mg/1. Mean HRD
concentrations ;t these same five sites ranged from 412 to more than
2,000 mg/1 as CaCOz. The most saline conditions both in this area and
for all 88 stations used in the assessment were noted in the Pecos River
(Survey station 08407500, sequence code 65) (appendix D).

The remaining 10 sites had mean DS concentrations ranging between
161 and 513 mg/1, mean HRD concentrations between 87 and 271 mg/l as
CaCOz; and mean Cl concentrations ranging between 7.6 and 91 mg/1.

Mean NOz concentrations at the 17 streamflow sites ranged from
0.3 mg/1 (Survey station 08211000 » Ssequence code 62) ta more than
11 mg/1 (Survey station 08065350, sequence code S51). Two stations
reported maximum NOz concentrations in excess of the drinking water
standards of 45 mg/l1 (as Nds). I?'all but one instance, minimum observed

NO3 concentration was zero for streams in this area.
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The proportionately low levels of Cl1 for the levels of K. at .

Survey station 08313000 (sequence code 63) should be noted.
Colorade River basin

" Streamflow chemical quality at the 12 selected sites in the
Colorado River basin are consistently high and have less variability
in mean values than data for areas IV-VI previously described. - Mean
DSR concentrations range from 267 to 883 mg/l, with all but two
station's values exceeding 500 mg/1. Chloride concentrations are
slightly more variable areally, raﬁging in mean concentrations from
13 to 214 mg/l. Mean HRD concentrations range from 150 to 476 mg/1
as CaCO3z, however, excessively high ﬁaximum observed HRD concentrations
(that is, greater than 500 mg/1l) were néted for the following six
#ampling sites:' Survey stations 09152500, 09180500, 09306500, 09315000,
09368000, and 09379500 (sequence codes, 66, 67, 70, 71, 72, and 73,
respectively).

Mean NOz concentrations ranged from 0.7 to 6.6 mg/1 for the 12
stations. However, none of the stations recorded maximum NOz concentrations
exceeding drinking water standards. The anomalously high annual mean
NO3 concentration for Survey station 09306500 (sequence code 7Q)

(appendix E) was computed for the 1958 water year.
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‘ : ' Pacific Coast

With the possible exception of the Salinas River (Survey station

11152500, sequence code 78), streamflow chemical quality for the 10

— o~

.sampling sites representing WRD regioﬁs 17 and 18 were relatively

dilute. The above-named site, located below a sugar producing company
and having low flows composed mainly of plant effluents, was the |
single location with mean DS concentration exceeding 500 mg/1 or with
mean HRD concentration exceeding 200 mg/l. Two streams in the State

of Washington, the Chehalis River (Survey station 12031000, sequence
code 82) and the Skagit River (Survey station 12200500, sequence code 83)

were particularly low in levels of solute concentrations, exhibiting

‘ mean DS concentrations less than 60 mg/1 and HRD concentrations ranging
from 13 to 36 mg/l as CaCOz, which was matched only by a few streams
in area I. Mean Cl concentrations ranged from 0.5 to 95 mg/l.

Nitrate concentrations were generaily low and below drinking water
standards, with the exception of the Salinas Rivér which receives
significant effluent discharges. At the site on the Salinas (Survey
station 11152500, sequence code 78), mean NO3 concentration was nearly
i 21 mg/1 with a maximum reported value of 83 mg/I,Aboth of which were

the highest of all 88 stations for this variable.

} " Puerto Rico

Only one station (Survey station 50071000, sequence code 88)

represented this area designated as IX and WRC region 21. Being in a

Ibi high rainfall area, streamflow chemical quality of the Rio Fajaro is

very dilute, exhibiting characteristics comparable to several dilute
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streams in areas I, II, and VIII. Mean DS concentration was 85 mg/l
with a corresponding HRD concentration of 35 mg/1 as CaCOz and a Cl
concentration of 12 mg/l. Note the small drainage area of this stream
-at the sampling site (appendix A) and correspondingly low mean value

of streamflow.

Areal and temporal variation in stream temperature

The results of the harmonic analysis of available daily records of

stream temperature at each site are summarized in table 4. Mean annual

!i values and standard deviations (see notation explanation of table 4,

p. 46) for harmonic amplitudes A and means M (as well as A+M) are repre-

sented in degrees Celsius and the phase coefficients C are given in

. radians. The p-eriod-of—record mean values at any site may be compareci

with the variatjons in cogrespOnding annual time series (appendix C}. A

total of 780 stations years of daily records of stream témperature are

reflected in this assessment, giving an average of 9.8 years for each

of the 80 stations where daily temperature measurements are reported.
Areal variations of'the phase angle C are minimal, with mean annual

values of this parameter for only 5 of the 80 stations lying outside of

the range'of 2.40 to 3.00 radians. This harmonic coefficient merely

reflects the phasing of the harmonic cycle in time and the consistency

indicates that seasonal maximum and minimum stream temperatures occur

across the country at approximately the same time of year (within %

35 days), even for regulated streams. Because stream temperatures

I’ are so closely correlated with the climatological cycle (specifically,

air temperature), one would expect little variation of these harmonic

coefficients in depicting temperatures in the Northern hemisphere for
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TABLE 4.=-=STATISTICAL SUMMARY OF HARMONIC COEFFICIENTS FOR AVAILABLE STATION
¢t RECORCS OF STREAM ‘TEMPERATURESo o

CoDE STATION NYRS ABAR AS0 CBAR CSD MBAR MSD AMBAR AMSD A C M
1 01184000 4 1275 44 252 10 1270 50 2545 67 0 0 2- 2=
J2A 01463500 26 1234 144 269 0S 1396 77 2631 190 1+ 0 0 3
A28 0146350 26 1186 .94 269 05 1327 78 2512 92 4+ 0 Q0 5+
3 01474500 8 1244 75 266 07 1558 88 2802 56 0 0 1+
5 01673000 5 10388 129 276 06 1447 96 2535 155 0 2= 4+ 0
6 02083500 5 1040 a7 282 03 1508 36 2549 109 4= 0 0 H-
7 02129000 7 1045 173 267 07 1594 198 2639 164 0 0 2+ 1+
11 02256500 7 536 100 274 08 2310 35 2346 86 3+ 1+ 0 3+
12 02273200 6 680 117 283 12 2402 25 3080 119 1+ 0 0 1+
13 02277000 7 571 12 270 0S5 2366 32 2937 52 2+ 0 S- 0
14 02285000 7 425 75 261 40 2445 74 2870 119 2+ 2= 0 3+
15 02296750 5 610 78 278 15 2399 171 2950 106 e 0 o 0
16 02313000 8 655 114 282 07 2226 130 2881 121 4+ 0 S- 0
17 02320500 7 597 53 269 11 2135 71 2732 37 0 0 1+ 0
18 02321500 11 712 57 282 09 2039 40 2752 68 0 0 2+ 5+
19 02489500 6 957 80 282 12 2077 71 3033 S0 0 0 0 o
29 03049655 6 1297 79 259 01 1355 61 2653 123 0 0 4= 2-
21 03251500 12 1198 113 283 05 1313 100 2512 142 0 3= 3¢ 1+
. 22 03276600 12 1226 62 273 05 1606 50 2832 101 0o 0 o0 O
23 03277200 11 1274 78 260 03 1566 50 2840 110 o 0 0 O
24 05054000 12 1228 32 274 02 1080 2B 2308 48 0o 0 0 O
25 £5082500 112 1221 139 272 04 967 127 2190 64 2+ 0 3= 0
26 v5ic4yuo 7 1406 1us 277 05 763 oy 2187 23 9 0 0o 1-
27 06185500 5 1042 61 269 03 752 84 1794 57 " 0 0 O
28 06214500 7 933 91 273 08 880 137 1814 165 0 0 1+ 3«
29 06294700 11 1038 176 272 12 916 73 1954% 174 S5- 2~ 1+ 5~
{ 30 06308500 11 1248 110 284 05 716 95 1964 121 1+ 0 0 Se
31 06329500 11 1309 194 278 06 921 125 2230 147 2- 0 0 5-
32 06478500 1lu lagu 122 275 07 1144 109 2544 189 3-1-0 O
33 06807000 20 1349 74 274 05 1156 68 2506 73 ¢ 0 0 O
34 06877600 11 1176 96 278 03 1364 75 2538 132 0 1« 2+ 2+
36 06892500 2 1413 13 263 . 01 1518 105 2932 119 NA NA NA Na
38 07146500 11 1205 10s 285 09 1691 94 2896 152 0 0 o0 0
39 07161000 9 1064 117 280 07 1448 100 2512 193 1= 0 3- 2-
40 07164400 11 1160 118 273 09 1635 54 2795 132 0 3-0 0
41 07178600 9 1198 119 272 11 1722 130 2920 189 0 ¢ o0 0
42 07193500 4 1137 b0 258 01 1575 29 2712 56 0 0 2+ 2+
43 07245000 9 1007 149 275 10 1519 66 2526 167 3= 3- 1=~ 1}~
44 07263500 24 1208 93 278 06 1799 69 3007 111 0 0 1= 0
45 07331000 11 lo58 1vs 280 04 2011 88 3070 122 1= 0 0 1=
. 46 07331600 10 944 1v2 263 12 1699 76 2645 166 2+ 0 0 3+
47 07344400 8 1149 de 280 10 la7s 80 3018 151 0 1+ 0 O
@ 48a4 07367000 4 11%2 138 270 12 2120 82 3275 80 0 0 2=
0

@488 07367000 5 1164 113 270 10 2042 127 3204 161 0 be G
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TABLE &.-=-STATISTICAL SUMMARY OF HARMONIC COEFFICIENTS FOR AVAILABLE STATION
) ' RECORDS OF STREAMv'&EMPERATURES."-CONTINUED-O

CODE STATION NYRS ABAR ASD CBAR CSD MBAR MSD AMBAR AMSD A C M AM
49 08030500 12 914 82 273 06 2104 103 3021 159 o 0 o0 O
S0 08041000 11 989 131 278 07 2042 53 3030 146 2- 0 0 2-
51 08065350 8 994 65 272 09 2039 100 3032 149 o 1+ 0 O
52 _ 08068000 10 861 107 286 09 2242 59 3085 125 0o 0 2+ 0
53 08082500 12 977 102 295 32 1980 128 2956 183 5~ 1¢ 2+ 0
54 08123800 12 1006 67 288 06 1818 89 2826 131 2= l= 5= 5=
55 08126500 10 1051 b4 287 05 1935 43 2983 9% o 0 0 O
56 08158000 12 575 9] 238 13 2003 112 2578 15 1- 0 0 0
57 08162000 11 390 78 278 09 2083 54 2973 101 o 0 0 1-
58 08164500 12 8l4 64 280 08 2086 122 2898 141 1= 1= 5= 5=
59 08176500 11 854 8g 281 07 2101 48 2957 72 0 0 3+« 0
60 08188500 12 834 bl 287 08 2148 50 2982 &0 i1- 0 0 O
61. 08189500 9 787 8s 280 26 2397 107 3183 145 S=- 0 1= 3-
62 08211000 11 852 106 273 09 2171 276 3023 267 9 0 0 1=~
63 08313000 8 1051 57 281 04 1431 64 2482 106 1- 1« 0 O
64 08358300 11 976 11a 286 0T lé4ss 106 2422 183 0 0 3- 2~
65 08407500 11 1089 “6 290 04 1996 5S4 3085 S3 o 0 0 O
66 09152500 12 965 1la 274 06 1054 123 2019 215 S- 0 0 1-
67 09180500 14 1041 99 277 06 ‘1159 90 2299 62 e o o0 O
68 09234500 6 549 398 194 - 68 732 129 1281 514 2= b4= 4= 2=
69 09251000 11 1043 107 260 13 982 76 2025 164 o 0 0 O
70 09306500 13 1083 139 279 09 909 105 1993 218 6 0 3- 3~
71 09315000 14 1159 75 278 07- 1196 109 23%6 120 0o 3+ 0 O
T2 09368000 12 1028 129 282 10 13642 g9 2369 193 2- 0 0 3~
73 09379500 7 1117 71 285 04 1345 90 2462 144 1+ 0 2+ -
T4 09380000 11 789 307 234 43 1340 122 2129 380 S= 2= 2= 5-
76 09502000 11 al4, 46 197 22 1618 75 2031 T4 0 1+ 2~ 0
77 09510000 9 758 190 213 16 1674 86 2433 268 2~ 3- 0 3~
78 11152500 3 576 85 286 20 1755 38 2330 108 NA NA NA NA
‘79 11303500 4 673 38 278 19 1597 32 2270 . S7 o 2-0 0O
80 11477000 9 670 75 266 11 1477 66 2148 96 o 0 0 ©
81 11530500 6 715 153 2517 20 1360 67 2075 210 1- 1+ 0 O
82 12031000 11 728 49 274 06 1196 45 1924 61 1+ 0 3~ 0
83 12200500 8 486 3 254 07 888 50 137a 67 o 1+ 0 O
84 12433000 7 R27 72 249 09 1127 71 1954 B84 g 0 0 O
85 12510500 13 935 T4 280 0s 1215 9 2150 108 2- 0 2= 3~
86 13154500 13 597 85 279 06 1336 71 1933 &4 3+ 0 S5~ 0
87 13212500 13 882 b8 274 12 1332 2213 207 3- 5- 5~ 5=
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Table 4.--Statistical Summary of harmonic coefficients for available
station records of stream temperatures--continued

Notation:

2 Summaries 2A and 2B use daily maximum and minimum temperature _
records for respectively, the following water years: 1954, 1956-61, '
1963, and 1965 (see appendix C).

@ Summary 48A uses daily maximum temperature records; whereas, 48B
uses daily mean temperature records (see appendix C).

NYRS - = number of years of daily record at a given station
ABAR = mean of annual harmonic amplitudes A
ASD = standard deviation of annual harmonic amplitudes A
CBAR = mean of annual harmonic phase coefficients C . :
CSD = standard deviation of annual harmonic phase coefficients C
MBAR = mean of annual harmonic mean temperatures M
MSD = standard deviation of annual harmonic mean temperatures M
AMBAR = mean of annual series of A+M = AM
AMSD = standard deviation of annual series of A+M
= ranked levels of confidence for significance of trends in -

A,C,M,AM
- time series for A, C, M, and A+M, respectively. o

These are coded and ranked as follows:

NA: Not applicable; Kendall test statistic table did not
give values for sample sizes n < 4 (Conover, 1971,
© table 11, p. 391).

0: Trend with a significance level greater than 0.20

1: Trend with a significance level equal to or less
than 0.20 but greater than 0.10

2: Trend with a significance level equal to or less
than 0.10 but greater than 0.05

3: Trend with a significance level equal to or less
than 0.05 but greater than 0.02

4: Trend with a significance level equal to or less

than 0.02 but greater than 0.01 ey,
S5: Trend with a significance level equal to or less P
than 0.01

Significance levels expressed above correspond to a two-tailed tes
applying Kendall's Tau statistic. Decreasing changes are indicate

by (-) and increasing changes are indicated (+).

For a summary of stations showing trends in one or more harmonic
coefficients, see table 5 (p.59).

L« M
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streams which are not appreciably affected by erratic thermal
pollution of deep-releases from reservoirs. At the significance

level of 0.01 and assuming the accuracy of the C to be * 0.1 radian,

a trend was detected in the phase angle (C) for only one of the
80 stations included in the assessment (see table 5, page 59). Hence,

discussion of areal and temporal variation in stream temperature will

P be centered around the other harmonic-coefficient descriptions--A, M,
and A+M (the latter being an estimate of the maximum annual stream

temperature).

A o=y
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Geographical distributions of annual mean (average of M annual
series) and extreme average of A+M annual series stream temperatures

are given in figures 4 and 5, respectively. Station coded symbols

~are plotted on the maps to indicate discrete ranges in these two

temperature characteristics. The areal variation of meaﬁ stream
temperature (fig. 4) closely follows that reported by Blakey (1966)-
using records during 1960-62 for about 300 stream-temperature sites
across the Nation. Higher mean temperatures of streams occurred
predominantly in Florida and eastern Texas. Lower mean temperatures
were exhibited primarily by streams draining the Rocky Mountains
in the upper Colorado River and upper Missouri River basins (station
codes 27-33 and 66-71); the remaininéglow temperature streams are
situated in the far northern United States.

In generai, harmonic amplitudes (as a measure of range of annual
variability of stream temperatures) tended to be higher (10-13 C°)
in the northern states and declined appreciably (4-8 C°) in the
southeastern and.Pacific coast areas. However, substantial reductions
in annual stream-temperature variations were detected at specific
sites within available lengths of record. For the most part, these
changes could be attributed to increased regulation in the stream

systems (see section on time-trends).
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Areal stream temperature characteristics will be described
for each of the designated areas. Note in the discussion and in

table 4 that daily temperature data were not available for 8 of the

88 sampling sites, including the site in Puerto Rico representing

area IX (table 1). Similarities as well as anomalies in harmonic
coefficients for each station grouping will be noted. Significant
time-trends in stream-temperature characteristics are discussed

following the various areal descriptions.
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Atlantic Coast (above Florida)

Mean annual amplitudes for the temperature records at six sites

in this area range from 10.4 to nearly 12.8°C. Ranges of harmonic mean

and estimated extreme stream temperatures were 12.7 to 15.9 and 25.1

to 28.0°C, respectively. The highest standard deviations in the A and
M series was-observed for Survey station 02129000 (sequence code 7).
Note-the relatively long period of record for Survey station 01463500
(sequence code 2) relative to the other five sites. The paired
statistical summary for this station (A and B in table 4) reflects

the effect of using reported daily maximum temperatures for some years
(1954, 1956-61, 1963, and 1965) in A as opposed to daily minimum
temperatures in B, respeciively, f&f years in which daily mean temper-

atures were not.reported.
Florida and Eastern Gulf

Overall mean annual amplitudes exhibited at the nine sites in
this area in the southeastern United Statés are lower (by 30-50 percent)
than in area I discussed above; whereas, corresponding harmonic means
are 30-45 percent higher. Annual variability at the eight Florida
stations (excluding results for station with code 19 in table 4) ranges
from 4.2 to 7.1°C in harmonic amplitudes and from 20.4 to 24.5°C in harmonic
means. Estimated maximum temperatures in the area (as shown by A+M) are
not in the range of 27.3-30.8°C, being about 3°C higher than for selected

sites in area I. The percentage of variance in daily stream temperature

data explained by a simple harmonic is generally slightly lower for

—
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stations in area II relative to stations in area I (appendix C). This
condition is a result of the relatively low seasonal as opposed to
year-to-year variability of stream temperatures in the Florida and

eastern Gulf area. Observed amplitudes for stream temperature records

in this area are lowest of all areas with the exception of area VIII .

(table 4).

| Ohio River basin

Harmonic coefficients for the four stations representing area III
are comparable to those for area I described above. However, harmonic
means for the downstream two stations (03276600 and 03277200, sequence
codes 22 and 23, respectively) are slightly (about 3C°) greater than
for the upstream two sites (see figuré.l). Percentage of variance
explained by the.first harmonic is quite high (86-98 percent) for all
four stations included in this area (appendix C).

. Souris. Red River of the North
and Missouri River pasins

Stream temperature characteristics in this area (IV) are more
variable then for some of the other designated areas, due in part to the
immense geographical area covered by the 12 sampling sites (no data were
available for Survey station 06887000, sequence code 35).

As shown in table 6, the eight stations on streams in the Souris,
Red, and upper Missouri River basins (sequence codes 24-31) exhibit
estimated mean and extreme temperatures slightly (3-6 C°) lower than
those characterizing the four sites farther south in the lower Missouri

(sequence codes 32-34, 36). ' The lowest mean stream temperatures

- .
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observed in this area were at Survey stations 05124000, 06185500,
and 06308500 (sequence codes 26, 27, and 30, respectively); whereas,

the warmest conditions of streamflow (both mean and extreme) for

this area were observed at Survey station 06892500 (sequence code 36).

The pattern of variations in thermal characteristics corresponds
closely with geographical location (see figure 1). With few exceptions,
percent variances of stream temperatures explained by a simple harmonic
for stations in this area were generally high and ranged from 80-97
percent (appendix C). Stations with sequence codes 26, 28, 29, and 30
exhibited relatively low explained variances compared with the other
stations in this area. Observed harmonic amplitudes for several
station'records in this area (particularly sequence codes 26 and

31-36) are genefally higher than for any other designated area (see

table 4), indicéting the largest ranges of seasonal temperatures.

-

Arkansas and Red River basins

For the 11 stations representing area V, estimated maximum stream
temperatures (A+M) are equal to or greater than that observed for
streams in area II to the East; however, harmonic means in area V
were up to nearly 10°C less than those calculated fof area II.
Naturally, this contrast was due to significantly higher amplitudes
in area V relative to area II. Observed variations in harmonic
coefficients for station records in area V were much less than for
area IV to the north. Harmonic amplitudes for sampling sites on

streams in the Arkansas and Red River basins ranged from 9.5 to

.12.1 °C, and harmonic means ranged from 14.5 to 21.2 °C. Phase

coefficients were very consistent throughout the area, ranging from
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2.5 to 2.8 radians. Percentage of variance of stream temperatures
explained by a simple harmonic function generally is in the range of
85-99 percent; however, a few years for stations with sequence codes

38, 39, 45, and 48 do not fall into this range.
Texas Gulf and Rio Grande

~ Daily temperature records are available for all 17 NASQAN stations
included in the assessment for this designated area. With the exception
of Survey station 0815800 (sequence code 56, table 4), harmonic amplitudes
ranged from 7.9 to 10.9 C°. The exception noted is a sampling site on
the Colorado River below Lake Austin, Texas, where reservoir releases
significantly reduce the natural seasonal variability of stream
temperatures as.indicated by a mean harmonic amplitude of 5.8.C°.

With the exception of two sampling sites on the Rio Grande in

New Mexico (sequence codes 63 and 64, table 4), harmonic mean temper-
atures ranged from 18.1 to 24.5 °C, with the majority being in the
interval of 20-22 °C. The lower mean temperatures indicated for the
two New Mexico sites probably reflect the combined influence of relatively
higher elevations, latitude, and substantial contribution of snowmelt
runoff. Estimated maximum temperatures (as given in table 4 by A+M)
for the 14 stations excluding the three stations sited above are in
the range of 28.0 to 32.4 °C; the three exceptions are lower, in the

range of 24.1 to 25.8 °C, for the reasons given above.
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Percentages of variance of stream temperature in this area explained

by the harmonic are comparable to those of other areas cited above;

explained variances for a few isolated years are quite low (see, for

_example, 1968 and 1971 water year results for Survey station 08082500

(séquence code 53) in appendix C).

Colorado River basin

Daily records of stream temperature were not available for Survey"
station 09421500 Colorado River below Hoover Dam on the Nevada-Arizona
state line. Harmonic amplitudes for the remaining 11 NASQAN stations
with stream temperature records in this area appeared to be clustered
into two subgroups: (1) stations ha&ing sequence codes 66-67 and
69-73 exhibited mean amplitudes ranging from 9.6 to 11.5 C°®, and
(2) stations ha;ing sequence codes 68, 74, and 76-77 had mean amplitudes
ranging from 4.2 to 7.9 C°. In the 1a£ter four instances, the sampling
sites are located below dams impounding reservoirs, and reservoir
operating rules have tended to dampen out the normally higher seasonal
cycle of stream temperature (see Collings, 1973, figure 9).

With the possible exception of conditions at Survey -station
09234500 (sequence code 68), which is located below Flaming Gorge
Reservoir, apparent effectsof impoundments have had minimal effects
on observed harmonic mean temperature. As might be expécted, mean
temperatures for the sites selected in this area gradualiy increase

from north to south (figure 1), reflecting probable combined effects of

“~—-—— elevation and latitude. Estimated maximum temperatures (A+M) have

- .
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ranged from 12.8 to 24.3 °C with the values at only one of the

11 sites being below 19.9 °C. As shown by results from other

designated areas, percentages of variance explained by the annual harmonic |
fits of daily stream temperatures for all sampling sites in area

VIT are quite high (with few exceptions, ranging from 80 to 98

percent).
Pacific Coast

Data from a total of 10 sampling sites represent temperature
characteristic§ of streamflow in area VIII. Observed harmonic
amplitudes are small relative to other designated areas, being
comparable to those observed for streams in area II. With the
ex;eption of Survey station 12200500 (sequence code 83), estimated
maximum temperaéures (A+M) in the area range from 19.2 to 23.3 °C.
The relatively low values for all mean harmonic coefficients (A, C,
and M as well as A+M) at this station probably reflect the location
of the sampling site, being at a northern latitude combined with
relatively high elevations where effects of snowmelt runoff are
appreciable. Elsewhere along the Pacific Coast, annual harmonic
mean temperatures range from 11.3 °C in Washington State to 17.6 °C

along the central coast of California.

. Percentage of variance in stream temperatures explained by the simple
harmonic function generally ranges from 85 to 98 percent, with the few
exceptions noted for Survey station 11152500, 11530500, and 13212500

(sequence codes 78, 81, and 87, respectively; table 4).

-



Based upon this preliminary analysis, 15 of the 80 stations

had time-sequences of various stream-temperature characteristics with

significant time trends, based upon a significance level of 0.01.

The phase-angle sequences (C) indicated a significant trend at only
one of the 80 stations having temperature records and this shift in
the harmonic phase-angle coefficient corresponds in an observed time

shift in the annual cycle of nearly 6 days. The stations displaying

- trends and the corresponding coefficient differences are shown in

table 5. For each of these 21 sequences (4 stations had two sequences
and 1 had three sequences with a significant trend), a split of the
record into two periods was made by visual inspection. A 98 percent
confidence interval was found for the significance of difference
between the means of the two periods. The confidence interval was
based on the Mann-Whitney test statistic, another non-parametric
procedure (Conover, 1971). Eleven of the 15 stations were found to
have differences in means not equal to zero at this confidence level.
Some of the inferences that may be drawn from the results of this
analysis are given in the discussion section.

* It must be remembered that when statistical tests are applied

to large number of sets of data as has been done in this paper a

certain number of rejections of the null hypothesis are to be expected -

simply by chance even if the null hypothesis were to hold in all cases.
That is,if at the 99 percent confidence level a test is applied to
100 stations, one could expect one rejection of the specified null

hypothesis just by chance.
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Long-Term Changes in Streamflow Chemical Quality

The Kendall's tau test was appiied to the following time series:

(1) logarithmic-transformed annual stream discharges (equation 12a,

&
Lo
‘.

P. 26), (2) logarithmic-transformed annual specific conductances

: '(equation 12b, p. 26), and (3) regression residuals (equation 14,

. . p. 26). Thevlatter series in effect masks out the effect of annual
variations in stream discharge on specific conductance. Table 6 gives
the various levels of significance for any observed time change in the

: time series indicated in the colﬁmn heading. Choésing 0.01 as the

applicable level of significance for a change, 7 of the 15 instances of

-trends in residuals could be associated with corresponding changes in the

. specific conductance time series; another two would have been applicable

‘ if the level of significant changes"in specific conductances (LOGK)

s (indicated in table 6 by S5+ or 5-) were in effect cancelled out by
significant changes of stream discharge (LOGQ) in the opposite direction

‘ with no net shift of significance in the regression relationship. In

other words, observed increases or decreases in specific conductance could

be attributed solely to shifts in stream discharges in the opposite

direc;ion. In only one instance (station number 07331600, sequence code 46,
table 8) was a significant increase in specific conductances associated

with neither a significant shift in regression relationships nor a significant
change in stream discharges in the opposite direction.

& Mean values of the annual discharge-weighted specific conductance,

Kij(j), and mean annual discharge Qj(j), were computed for each time
-15 stations for which sigﬁificanf’shifts'in the regression residuals

[
{
{
‘ period. Assuming a level of significance at 0.01, table 7 shows the
! were foﬁnd as given in table 6. Of these 15 stations, 10 showed an

60



®

TABLE 6+-=LEVELS OF SIGNIFICANCE FOR EVALUATION OF LONG-TERM CHANGES

JIN STREAMFLUW CHEMICAL QUALITY.

STATION YRS LOGQ

01184000
01463500
01474500
01491000
01673000
02083500

02129000

02252500
02253000
02253500
02256500
02273240
02277000
02285000
02296750
02313000
02320500
02321500
02489500

03049655
03251%00
03276600
03277209

05054000
05082500
05124000
06185500
06214500
06294700
06308500
06329500
06478500
06807000
06877600
06887000
06892500

07139500
07146500
07161000
07164400
07178600
07193500
07245000
07263500
07331000
07331600
07344400
07367000

9
21
27

]

8
1v

10

— e
~NJgnw

[ B @ OO L~ XX X

2~
5
2=~
1-
0

3-

le

LOGK KES
2+« 1=
5+ 3=
5¢ Se
0o v
o 0
0 [V}
0 2=
0 r&d
0 3=~
0 v
2+ 3=
0 Q
i} 2+
3- v
] 0
1+ 2~
o v
0 v
3=- 0
o v
o 0
o 0
0o 0
2¢ 5=
0 4=
2+ &=
3+ 5=
o o
0 l=
o v
0 0
1- 0
0o 0
Lo S5
0 0
0 v
5= S
4= S
1+ 0
5+ 3=~
1- 2+

v

.
H

e

"ty
.
s
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STATION

08030500
08041000
08065350
08068000
08u82500
08123800
08126500
08158000
08162000
038164500
08176500
03188590
08189500
08211000
08313000
08358300
08407509

09152500
09180500
09234500
09251000
09306500
09312000
0835802¢
09379500
09380000
09412500
09502000
09510000

11152500
11303500
11477000
11530500
120310060
12200500
12433000
12510500
13154500
13212500

50071000

YRS LOGQ
24 3=
24 Q
3 0
10 0
12 0
12 (1]
9 1=
24 0
27 0
12 ]
2% ¢
13 0
9 2+
24 0
26 0
19 5«
34 5=
35 1=
26 1=
15 1+
22 0
21 0
25 0
138 3=-
35 l-
27 3=~
22 0
21 4+
21 0
15 0
15 0
20 0
20 2~
10 0
11 0
12 0
19 0
20 0
21 0
11 0

LOGK RES
0 2+
o v
0 ls+
0 l+
0 v
5+ bLHa=
1+ V]
1+ D
0 le=
0 L
5= D¢
0 v
4= 1+
0 4=
0 L
S- U
S+ v}
0 S+
V) Y
5¢ Y-
S+ O~
0 rs
3+ 2~
3+ v
c* [}
2+ v
o v
o v
o 0
0o 0
l+ O~
1+ [V}
5+ 5=~
0 C=-
0 le+
0 G
v 0
o
0 S
0 v

TABLE 6.==-LEVELS OF SIGNIFICANCE FOR ZVALUATION OF LONG-TERM CHANGES
‘IN STREAMFLOW CHEMICAL QUALITY,=~=CONTINUED
*
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Table 6.--Long-term changes in streamiiow chemical guality--continued

Notation:

CD

sequence code number for station.

YRS = number of years of available record with paired values of
stream discharge and specific conductance.

LOGQ = levels of significance for trend in stream-discharge time
series (log-transformed). :

LOGK = levels of significance for trend in specific conductance
time series (log-transformed).

RES = levels of significance for trend in time series for residuals

off conductance-discharge regression relationship (log-log).

See appendix E for actual time-series data used in the analysis of
significant time changes for log Q, log Ksc, and regression re51duals,
respectively.

Notation for levels of significance and direction for changes corresponds
with that given for table 4. (- indicates decrease in levels and +
indicates increase in levels of each measure).

.

NYRS = "X indicates that fewer than six years of paired annual values
were available for the analysis (see table 2).
NYRS = "-" indicates that no discharge data were available for these

stations (see aprendix B-2).
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s Table 7.~-Streamflow chemical-quality stations showing significant

' changes of specific conductance - stream discharge M
regression function (1) i
]
L;gnce' Survey station NYRS Variable Period 1 Period 2 Estimate of change
tode number (2) No. Mean No. Mean Absolute Percent
03 01474500 27 Q 17 2,639 10 2,166 -473 -18
: K 17 283 10 358 +75 +27
i sC
[30 06308500 22 Q 8 343 14 470 +127 +37
, Kee 8 636 14 744 +108 +16
53 06807000 ~ 21 Q 12 34,960 9 36,960 +2,030 +6
{ Kse 12 652 9 723 +71 +11
le 07164400 23 Q 15 7,368 8 5,171 - -2,197 -30
| K. 15 2,250 8 1,970 -580  -23
] .
3 07245000 21 Q 9 5,307 12 4,647 -660 -12
T Kse. 9 1,870 12 684 -1,186 -63
" “ 07263500 26 Q 11~ 37,870 15 38,190 +320 +1
l- Kse 11 759 15 599 -200 -26
.‘54 08123800 12 Q 7 " 33,0 5 31.5 -1.5 -5
o Kse 7 1,140 5 2,800 +1,660 +146
+56 08158000 24 Q 12 1,751 12 1,815 +64 +4
| Ksc 12 440 12 510 +70 +16
~n
59 08176500 24 Q 9 842 15 1,785 +943 +112
Ksc 9 619 15 458 -161 -26
6 09152500 35 Q 12 2,790 23 2,528 - -262 -9
N : Ksc 12 869 23 938 469 +8
{ ,
‘53 09234500 15 Q 6 1,989 9 2,018 +29 +1
X Kse 6 595 9 788 +193 +32
8 09251000 22 Q 1 1,418 11 1,502 +84 +6
‘ K 11 239 11 274 +35 +15
L} } SC 4
(» 11303500 15 Q 5 3,913 10 3,548 -365 -9
g Ksc 5 368 10 518 +150 +41
-9
P8l 11530500 20 Q 13 20,280 7 16,730 -3,550 «18
! « Ksc 13 125 7 145 +20 +16
fj" 13212500 21 Q - 6 2,115 15 1,326 - -789 -37
', Ksc 6 321 15 408 +87 +27

}‘3‘ (1) Level of significance is taken as 0.01.
. \ Trend analysis was carried out on log-transformed data.

y v
B (2) Q = stresm discharge, in cubic feet per second €t?/s).
Kgc = specific conductance, in micromhos per centimetre at 25 degrees C.

(3) To measure true change, must use long-term Q in conjunction with split-sample
regressions (log Ko - log Q)--see table 9.
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increase in discharge-weighted specific conductance over and above

that which could be attributed to changes in flow for the two time
peiiods. Five stations showed a decrease in specific conductance

over and above that attributable to differences in flow for the two

time periods. Table 8 shows four stations for which significant chanées
in both annual mean series of flowi/ and specific conductance were |
found but no significant change in the regression relation was indicated
by the analysis of the residuals (table 8). The changes at these four -
stations can be considered to be of a compensating nature.

In table 11 the changes in levels of specific conductance shown
in table 9 are adjusted for differences in levels of stream discharge
for the two time periods and are givén for.the 15 stations displaying
a significant change in the regression relation. For each station, a
regression relaiion (equation 13, p. 26) was determined for each time

period. The overall logarthmic mean of stream discharge, Y&, for the

entire period was then used as the independent variable in the two

separate regressions to determine logarthmic means of specific conductance,

o )
?}1 and Yjz for the two time periods (using equation 13 ). K;; and Kj;

for the two time periods at station i were found by letting

A
a Yip .
Kj; = 10 (15a)
and A
A Yi2
Kjp = 10 (15b)

Both absolute and relative changes in specific conductances between the

two periods are given in the last two columns of table 9.

- .

.5/ The one exception being the level of significance for stream discharge
being 0.05 instead of 0.01 for station number 07331600 (sequence
code 46, table 6).
he
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DISCUSSION

The scope of this report unfoftunately cannot include detailed
descriptions of all possible causes of observed areal variations and
significant éime-changes in stream temperatures and streamflow chemical
quality. In this section of the report, we will only highlight inter-
pretations of several aspects of the resuits given in the previous
section and to allude to possible data problems involved in judging
these interpretations. In the next (final) section of the report,
several suggested considerations in planning and implementing water-
quality data programs are made with areal and temporal assessment

functions in mind as were attempted in this study.

Stream Temperature

The areal patterns in the harmonic-coefficient characterization
of stream temperature (see figures 4 and 5, for example) revealed no _ ¥
radical departures from those patterns reported by Blakey (1966). The
prolific problem of missing values and gaps of record inherent in
available daily records of stream temperature supports the indirect approach
advocated for this assessment; that is, evaluating areal patterns and
temporal changes using the harmonic coefficients rather than directly .
averaging the available data. It is recognized that different functional
relationships for characterizing annual variations in stream temperature
might have been used (such as multiple harmonics or varying periodicities
in response to extended periods of at- or below-freezing stream temperatures.
However, for purposes of this assessment, it was felt that simple harmonic
analysis was sufficient and that the application of the same form of

analysis for all station records had the benefit of producing coefficients M

for each station that could be readily compared. A4



R ¢

The most pronounced temporal changes observed for available
records of stream temperatures could be attributed to changes imposed
by increased regulatibn of stream systems, in most cases. In
pérticular, the observed decrease in the annual variability in
stream temperatures (as depicted by harmonic coefficient A, table 7)
for the Gunnisen River near Grand Junction, Colorado (station number
09152500), might be attributed to the installation and operation of Blue
Mesa Reservoir (Robert Brennan, oral comm., 1973). The filling
of this reservoir (beginning about October 1965) exactly coincided
with the break in the record for A that was noted by visual inspection.

A significant reduction in the time-series values of A and A+M
coefficients was observed for the Bighorn River at Bighorn, Montana
(station number 06294700, table 7). This might be attributed to the
influence of numerous (14) reservoirs upstream from this station location,
most notably Yellowtail Reser&oir forming Bighorn Lake (L.R. Frost,
oral  comm., 1973). The significant change in time-series values for
this station (between 1966 and 1967 water years) was close to that
observed for A+M depicted for temperature data for the Yellowstone River
near Sidney, Montana (station number 06329500). The Bighorn and Tongue
Rivers are major tributaries to the Yellowstone River, and the lower
observed reduction in A+M values at the downstream Yellowstone site
(code 31, figure 1) reflects the partial-compensating changes of A+M for
the Tongue and Bighorn River tributaries (table 7). Note that the
Yellowstone River upstream from the Bighorn (at Billings, Montana,
station number 06214500) had no significant time change in harmonic

coefficient characteristics (code 28, figure 1).
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! ’ The Colorado River at Lees Ferry (station number 09380000,

i

—— . —— y——q g

" Utah (station number 09234500, code 68, just below Flaming Gorge

code 74) exhibited the greatest reduction in A and A+M time-series
values (table 7), with the observed changes taking place between

1962 and 1963. This effect upon the thermal regime can be attributed to
a large extent to the effect on stream temperature of releases from

Lake Powell (Glen Canyon). A similar effect might have been noted
downstream on the Colorado at station number 09421500 (code 75 below
Hoover Dam) had stream-temperature data been available prior to as

well as after construction of that dam. The apparent changes in thermal
characteristics (appendix C, based upon visual inspection of the time

series of harmonic coefficients) on the Green River near Greendale,

Reservoir), for the available 6 yearS of record were not significant
at the chosen confidence level, even though available data in the
analysis included years before and after reservoir construction.

The Boise and upper Snake Rivers are highly regulated, which
might explain the observed lowering of harmonic mean temperatures
between the 1964 and 1965 water years (station numbers 13154500 and
13212500, codes 86 and 87, table 7 and figure 1). On the other hand,
no changes in stream regulation were known to have caused the observed
changes in the.three streams in Texas (station numbers 08082500, 08123800,
and 08164500; codes 53, 54, and 58; table 7). In at least the third
case (Navidad River near Ganado, Texas), a change in measurement strategy
for stream temperatures is suspected; the absolute reduction in M and A+M
time-series observed between the 1965 and 1966 water years is within

the range of diurnal fluctuations if measurements by the daily observer

70
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were consistently shifted from the afternoon to the morning as has .
been suspected (J. F. Blakey, oral comm., 1973). This form of

uncertainty points out the need to document thoroughly the types of

records collected; assignment of existing statistical codes for computer-

filé storage has been misused, to some extent. No explanation can be
given for the relatively large reduction in annual temperature
variability (as given by A) observed for the Brazos River at Seymour,
Texas (station number 08082500, code 53) (J. F. Blakey, oral comm.,
1973).

The observed long-term increase in A+M for the Delaware River at
Trenton, N.J. (statioﬁ number 01463500, code 02, table 7) may be due to
increased regulation of upstream tribdtatigs causing reduction in long-
term flows before and after the mid-1950's (see table 10); however, the
observed change m%y be due to shifting in available daily temperature
data between daily mean and daily maximﬁm records (see appendix C).

The thermal changes observed at the three Florida stations (02277000,

02313000, and 02321500; codes 13, 16, and 18) included in the study are

relatively small and cannot be attributed to increased stream regulation

over the available periods of record.
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. ‘ . Streamflow Chemical Quality

As mentioned in the introduction to this report, of major concern
are significant changes in streamflow quality over time. Despite certain
data deficiencies, changes in dual long-term time-series of specific
conductance and stream discharge for many of the stations included in.
this assessment can be related to known changes having taken place in
the riQer basin. Numerous examples for documenting observed changes in
streamflow chemical quality (tables 9-11) with various reported causal
éffects are given below.

Only two of the 23 station records in this assessment located in the
eastern half of the ﬁnited States (figure 1, p. 9) indicated significant
temporal changes. Salinity degradation of the Schuylkill River at Belmont
.Place, Philadelphia, Pa., (station 01474500) undoubtedly is influenced by
increased effecFS of acid-mine drainage. Corresponding increases in
concentrations of individual constituents may be noted for this stat@on
(appendix D) in the period of record between the 1962 and 1963 water
years. In contrast, additional reservoirs with subsequent water-supply
diversions from the Delaware River system (as indicated at station 01463500)
have combined to cause a slight increase in dissolved-solids concentrations
in streamflow (as indicated by specific conductances). In this case, no
salinity increase was noted other than that due to reduction in flows
(table 10). Plotted values of specific conductance versus stream discharge
(log-transformed) at the Delaware station are given in figuré 6 and indicate

no discernible shifting of data points upwards or downwards in the time

. series (figure 6). However, a double-mass plot (figure 7) of the same data

shows a slight upward rise which might be taken as a trend in time

irrespective of long-term flow conditions.
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CUMULATIVE SPECIFIC CONDUCTANCE, Ksc,
IN HUNDREDS OF MICROMHOS PER CENTIMETER AT 25°C .

01463500 DELAWARE RIVER AT TRENTON, NEW JERSEY
1945-64, 1966 WATER YEARS; NYRS=21
DOUBLE-MASS PLOT ZIQ VERSUS IZKs¢ (Annual Mean Values)
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Figure 7.--Specific conductance - stream discharge double-mass
plot, Delaware River at Trenton, New Jersey (station

04163500). ~
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Streamflow quality changes were noted at two locations within
the Missouri River sy;tem--Tongue River at Miles City, Mont. and
Missouri River at Nebraska City, Nebr. (tables 9 and 11, figure 1,
codés 30 and 33, station numbers 06308500 and 06807000, respectively).
Inasmuch as no corresponding change was observed at an intermediary
site, Yellowstone River near Sidney, Mont., (code 31, station 06329500)
the salinity changes must be attributed to localized increased irrigation
practices taking place in the basins immediately upstream from the sampling
stations. e

Significant salinity pollution abatement has been noted in the lower
Arkansas River system including major tributaries in Oklahoma where
primarily gypsum-bearing springs have'been impounded and flows of brine e
effluents for oil fields into stream channels have been severely curtailed. é
Impacts due to tﬂése changes have resulted in indicated improvements in '
the Arkansas River (near Tulsa, Okla. aﬁd at Little Rock, Ark.) and in the
Candian River near Whitefield, Okla. ‘(sequence codes 40, 44, and 43, for
station numbers 07164400, 07263500, and 07245000 , respectively; tables 9
and 11). Relatively complex processes in chemical équilibrium in the
impounded Lake Keystone on the Arkansas 5.1 mi. (8.2 km) upstream from station
number 07164450 may also be a factor (Falls and Varga, 1973). No significant -ﬂ¥:
time changes were observed at the two major upstream tributaries to Lake |
Keystone (Arkansas River at Arkansas City, Kansas, and Ciﬁarron River at
Perkins, Oklahoma); however, several other smaller streams flow into the
Arkansas River between mainstem stations 07161000 and 07164400. The

persisting improvement in streamflow chemical-quality conditions for the

- .
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Arkansas at Little Rock (station number 07263500 with sequence
code 44) probably reflects the significant and larger upstream
qﬁality improvements observed at station numbers 07164400 and
07245000, despite intervening flows from the Verdigris (07178600)
and ‘Neosho (07193500) Rivers flowing into the Arkansas between the
above mainstem stations (codes 41 and 42, respectively, figure 1).

Contrasting graphical depiction of time-changes of streamflow

- chemical-quality conditions are indicated by figures 8 and 9, using

available annual mean specific-conductance and stream-discharge data
for station 07245000 (code 43). In conformance with the definition
of time changes and of the evaluation technique used in this report,
figure 8 indicates a pronounced shifting dpwpwards of the specific
conductance - stream discharge relationship between the split-sample
of paired values for the period of record (regression lines B and C,
respectively, figure 8). On the other hand, shorter-tq;m oécillaﬁions
indicated on the double-mass plot of the same data valués (figure 9)
do not prdvide conclusive evidence of any time-trend for the period
of record and further indicate certain limitations in basing inferences
on this method.

The compensating flow decrease versus specific-conductance increase
noted for the Red River at Dennison Dam near Dennison, Texas, (station
number 07331600, code 46, table 10) is analogous to the observed change
for the Delaware River. In both cases, highly regulated stream systems

are being considered in the analysis.
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CUMULATIVE SPECIFIC CONDUCTANCE, Kic,
IN THOUSANDS OF MICROMHOS PER CENTIMETER AT 25°C .

¢

0724500 CANADIAN RIVER NEAR WHITEFIELD, OKLAHOMA

1947-51, 1953-64, 1967-70 WATER YEARS; NYRS=2]
DOUBLE-MASS PLOT ZQ VERSUS ZKsc (Annual Mean Values)
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Figure 9.--Specific conductance - stream discharge double-mass
. plot, Canadian River near Whitefield, Oklahoma
(station 07245000).

R

e

TR T

S R RNETTET S WIS DRI

@ d e erms e - it —— v m— 4.




A)'

Records for three Texas streams used in the assessment study
exhibited significant time changes. The most pronounced salinity
changes of the 10 station records exhibiting net increases in solute
gdncentrations (as indicated by specific conductance) occurred at
the Beals Creek site (station 08123800, code 54, table 11), where
increased effects of oil-field brines in the stream system have been
noted (J. F. Blakey, oral comm., 1973). No specific cause for the observed
significant increase in specific conductances in the Colorado River
at Austin, Texas, could be found (station 08158000, code S6, table 11).
However, this river system is highly regulated and it should be noteé
that no significant time changes were indicated for upstream and
downstream mainstem stations on the Cé;orado River (Texas) (stations
08126800 and 08162000, sequence codes 55 and 57, respectively, table 8).
The significant decrease in specific conductances for the Guadalupe
River at Victoria, Texas, could be attributed to the recent practice of
well-injection rather than surface-water disposal of oil-field brines
(Blakey and others, 1972).

In the Rio Grande basin (WRC region 13), two of the three station
records exhibited compensating significance changes in both specific
conductance and stream discharge (table 10); In the case of the Rio
Grande Conveyance Canal at San Marcial, N.M. (station 08358300, code 64),

increases in mean annual flows resulted in significant decreases in mean

annual specific conductances between two alternative split-sample periods

(sequence codes 64a and 64b, table 10). In contrast, the opposite
reversing time trends (decreasing stream discharge, increasing specific
conductance) were observed for the Pecoé River at Red Bluff, N.M.

(station 08407500, code 65), which is located above Red Bluff Dam near
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the New Mexico-Texas state-line. Upstream from this station on the
Pecos, significant net decreases in specific conductances (that is,

adjusted for flow conditions) have been observed at two long-term water-

i$ ﬁuality stations (08386000 and 08396500) operated by the Geological

Survey; whereas, no time trends were observed for the Pecos River below

Red Bluff Dam, Texas (station 08410100) (Steele and Gilroy, 1971).
.Records of specific conductance at three stations in the upper

Colorado River basin exhibited significant time changes. A significant

decline in specific conductances in the Gunnison River near Grand
Junction (station 09152500, code 66) might be due, in part, to the
construction of Blue Mesa Reservoir above the site. This reservoir began

filling in October 1965 (Robert Brenhan, oral comm., 1973), which corresponds

with the observed shift in residuals for the specific conductance -
stream discharge'regression (appendix G). Salinity changes in excess of
30 percent was shown using available records for the Green River at
Greendale (station 092345000, code 68, table 11), corresponding to an
absolute increase in mean annual specific conductance of 182 micromhos
per centimeter (at 25°C). This is contrasted with a reported 32 percent

increase in dissolved-solids concentration of the same station (Madison

and Waddell, 1973) caused by impaundment of the water by Flaming Gorge
43? Reservoir, comparable to an increase in 130 mg/l1 in dissolved solids

(equivalent to about 200 micromhos per centimeter assuming a DS:Kg. ratio

A;~ conversion of 0.65). Hence, the results of two time-change evaluation
techniques performed independently agree to within 10 percent. Most of
l’ the salinity increase at this Green River site is believed attributable

to leaching of minerals from the reserQbir bottom (Madison and Waddell,

1973). Figure 10 shows graphically the results of the method of analysis
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used for the assessment study reported here. A major part of the

annual flows appears to have been retained by the reservoir in 1963;
nonetheless, after the 1964 water-year, the plotted annual values were
coﬁsistently above the regression relationship determined for the

entire period of record (line A, figure 10). Note that no significant
time changes were apparent at the downstream station, Green River at
Green.River, Utah (station 09315000, code 71, table 8). A lesser degree
of degradation of the Yampa River near Maybell (station 09251000,

code 69) partly may have been caused by increased use of irrigation
waters in the upstream areas.

Significant salinity changes were indicated in two of the four
California streams included in the aséessment study. The San Joaquin I
River near Vernalis (station 11303500, code 79) increasingly has been
affected by irriéation return flows due to intensified agrucultural
development in the basin. The net saliﬂity increase of the San Joaquin
at this site, based upon available data, was nearly 19 percent (table 9)
between the two periods determined by analysis of the regression residuals.

For the Klamath River near Klamath (station 11530500, code 81), the net

increase in specific conductances has been minor, less than four percent

(table 11), after masking out the effects of the apparent decline in o
mean annual flows (appendix E, table 9). This latter change is probably |
the result of interbasin transfer of water from the Trinity River to the

Sacram;nto River‘;iﬁce April 1963 (D. R. Dawdy, written comm., 1974).

Specific conductances in the Boise River at Notus, Idaho (station
13212000), have increased more than7 percent, with the noticeable
transition break occurring in the ;;d~1§50's. In recent years, summer

low-flow releases from the several reservoirs on this highly regulated
b
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river system have been infrequent, resulting in the contribution of

irrigation return flows as the dominant low-flow source at the sampling
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FUTURE STUDIES

Modifications or expansions of the approach of this preliminary

assessment reported here might be suggested. After completion of an

exercise of this magnitude and nature, one always finds with hindsight
that he might have done specific tasks quite differently. In this
section, several (but certainly not all) aspects of the present study
warraﬁting further scrutiny and evaluation are discussed.

The annual paired KSC—Q data values used in the analysis of time
changes were obtained from a variety of types and frequencies of
analytical determinations (see appendix B-2). More consistency (hence
less uncertainty) in representation of annual paired valuesvwould have
been provided by utilizing where possible, concurrent daily records of
specific conductance and stream discharge for the time-trend analyses.
This alternative data analysis was not carried out for the present

study for several reasons: (1) unavailability of appropriate data in

computer files, (2) fewer station years with daily records, and

(3) no available discharge-weighting annual summary computer program.
At some future time, several comparisons could be made to check the
annual Ksc values obtained from discrete monthly measurements against
daily records for identical station years where such data are collected

concurrently.
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The "current status' or areal summary sections of this report
were not utilized by CEQ in their fourth annual report. They expressed
concern over the number of years (7) used to depict current conditions
iﬁ water quality nationwide (1966-72 water years, table 3). Data for
the complete 1973 water year were not available; data for 1972 commonly
lacked discharge or other data values or were affected by transcriptional
or unchecked analytical errors. For this study, relative emphasis was
given on the time-trend analysis, resulting in data for a fewer number
of water-quality stations to be included. In subsequent studies placing
more emphasis for depicting areal variations in current quality, a
larger number of station records and summary of additional variables
might be considered. If a shorter "cﬁr;ent" period of record is selected,
concern for short-term fluctuations in annual stream dischargés with
resultant effects on many quality variables must somehow be discounted
or else taken into consideration.

This study points to the pressing need to strive for more
consistency in the design and execution of sample-collection and
analytical operations at stations included in networks for assessment
of significant long-term changes. In this assessment study, we have
glossed over errors inherent in annual time series in changing type
of collection (for example, compositing to grab) or modifying sampling
or analytical frequencies (see appendix B-2). Effects of variable
year-to-year numbers of samples or numbers of analyses will necessarily

affect inherent reliability of annual sample statistics.

e
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. We have assumed throughout the study that, for a given station,
consistency in field-sampling procedures and analytical methods used
in the laboratory cafried through the period of record. If changes
in techniques have occurred to introduce systematic errors in earlier
determinations, even if for the better (or more ''representative''),
the results of time-series analyses will lead to anomalous conclusions
in drawing inferences from these analyses.

Somewhat inhovative techniques have been suggested in this

report for summary and analysis of both stream-temperature data and
for distinguishing changes in conservative constituents caused by or
in spite of changes of stream discharges. The nonparametric Kendall's
tau ranking procedure and Mann-Whitney test for significance appear

. to be viable tools for time-trend analysis of water-quality data.
Variations of these tests and more extensive comparisons of these with
more "traditional" methods could be carried out. When ambiguous results
of alternative statistical methods occur, selection of the most objective
approach must consider the underlying assumptions of each procedure as
.well as certain inadequacies of the sets of actual data undergoing

analysis.
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APPENDIX B=1.~-=SUMMARY OF AVAILABLE STATION RECORDS ON STREAM TEMPERATURE,
WATER YEAR

CO STATION NYRS 7T776666.66666 655555555554 44446
NO NUMBER 210987695 432109876654321098176°5
1 01184000 4 X X X X
2 01463500 26 XX XXX XXXX2XXXXXXXXXX XXX XXX XXX
3 01474500 8 X X X X X X X X
5 01673000 5 AKX X X X
6 02083500 5 X X X X X
7 02129500 7 X X X X X X X
11 02255%00 7 X X X X X X X
12 02273200 6 X X X X X X
13 02277000 7 X X X X X X X
14 02285000 7 X X X X X X X
15 02296750 5 X X % X X
l6 02313000 8 X X X X X X X X
17 02320500 7 X X X X X X X
18 02321500 11 X X X X X X X X X X X
19 02489500 6 X X X X X X
20 030349655 6 X X X X X X
21 03251500 12 X X X A X X X XXX XX .
22 03276600 12 XXX XXX XXXXXX
d. 23 @3277200 11 XX XXX XX XXX X
24 05054000 12 XX X X X XXX X XX
25 (5uo2buy ié A A RXNAXNAKAKRXKKX KX
- 26 05124000 7 X X KX X XX
27 06185500 5 X X X X X
28 06214500 7 XX A X X X X
} 29 06294700 11 X X X X X X XXX KX
30 06308500 11 X X X X X X XXX XX
31 06329500 11 XX XX XX XXX XX
32 06478500 10 X X X X X X X X XX
33 06807000 20 XX XXX XXX XXX AXX XXX XXX
34 06877600 11 A XX XXX XXX XX
36 06892500 2 X X
38 07146500 11 XXX XXX XXX XX
39 07161000 9 A X X X X X X X X
40 07164400 11 XX X X X X X XX XX
41 07178600 9 XX X XX XX XX
42 07193500 4 X X X X
43 07245000 9 X X X X X X X X X
44 07253500 24 XXX XX XX XXX XX XXX XXX XXX XXX
4% 07331000 11 A X XX X XA X XX X X
46 07331600 10 X X X X X X X x X X
47 07344400 8 X X X X X X X X
48 07367000 5 X X X X X

" 96




co
NO

49
50
51
S2
53

54
55
56
57
58
59
60
61
62
63
64
65

66
67
68
69
70
71
72
73
T4
76
77

78
79
80
81
82
83
84
85
86
87
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APPENDIX B=1.==SUMMARY

STATION
NUMBER

08030500
08041000
08065350
08064000
080825u0

08123800 -

08126500
08158000
08162000
08164500
08176500
08188500
08189500
08211000
08313000
083558300
08407500

09152500

09180500 -

09234500
09251000
09306500
09315000
0936000V
09379500
0938000V
09502000
09510000

11152500
11303500
11477000
11530500
12031000
12200500
12433000
12510500
13154500
13212500
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11

8
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12

9
11
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9
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OF AVAILABLE STATION RECORDS ON STREAM TEMPERATURE~=(
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Appendix B-2

EXPLANATION OF SYMBOLS

nxvwo CHXXXO

N2 0O

miscellaneous analyses only
partial year only

daily composited record

monthly grab record (> 6 samples)
periodic grab record (< 6 samples)
mixed composite/grab (periodic)
time weighted (no Q), composites
time weighted (no Q), monthly

composite, no Q
periodic, no Q
monthly grab, no Q
mixed, no Q

composite ~ error or no summary
monthly - error or no summary
periodic, mixed error or no summary
Records for station 07263620 replaced
those for 07263500 beginning in the
1970 water year
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APPENDIX Co==AndUal RESULTS OF
DATA FOR STATIONS USED

NTYPE  STATION NO,

WY N
5 01184000 1969 176
5 01184000 1970 316
5 01184000 1971 328
5 V1184000 1972 217
‘e 01463500 1945 363
. 014635060 1946 357
‘ 01463500 1947 361
4 01463500 1948 341
. V1463500 1949 365
s 01343500 1959 361
s 01463500 1951 355
'y V1463500 1952 365
’ 01463500 1953 3133
. 01463500 195% MX 365
’ 01463500 1954 MN 365
. 01463560 . 1956 MA 286
‘ 01463500 1356 MN 286
’ 01463500 1957 MX 329
4 01463500 - 1957 MW 329
. 014635060 1958 X 358
01463500 1988 MN 358
01463500 1959 ~X 333
01463500 1659 4y 333

¢ J1463500 1560 #% 351
‘ 01463500 1960 #“N 361
[ & 01463500 1961 MX 348
‘ 01463500 1961 MN 348
¢ 01463500 1962 334
’ 01463500 1963 MX 303
‘ 01463500 1963 MN 303
‘ 01463500 1964 357
¢ © 01463500 1965 MX 328
¢ 01463500 1965 MN 328
”: 01463500 1966 353
01463500 1967 351

3 01663500 19668 MX 289
g 01463500 1963 MN 283
3 01453500 1968 26F
N 01463500 1969 MA 284
(2 01463590 1969 #N 275
2 V1463500 1669 249
2 V1463500 1970 Mx 281
2 01463500 1970 MN 261
? 01463500 1970 258
2 01663500 1971 MX 232
? 01463500 1971 MN 231
. 01463500 1971 218

HARMONIC FITS OF

AVAILABLE

IN THE ASSESSMENT,

A

12,65
13.07
13,09
12.21

10,89
10,71
11447
12.18
12.02
11445
11,01
10,50
10,65
13.55
12.08
12.93
11.37
14,30
12.41
13,58
12.24
14,72
13.18
124570
i12.10
14,46
12.89
11.22
14,58
12.92
13.94
1%4.08
12449
10.49
10.28
13.u8
12.15
12,48
13.23
12.24
12,73
14,21
13.24
13.56
13.72
12.55
13.048

Cc M SE
2442 13438 1,42
2084 12¢94 1473
253 12468 2.13
2455 12430 1,85
2,77 12.88 2.26
2.7 1359 1.79
2458 13.23 1.91
2.63 13.29 1.73
274 1441 1,99
2:59 12.43 1.95
268 13.92 1.49
2097 13.62 1.88
2sT1 13.886 2.08
271 14.32 2,19
274 12.09 1,90
261 13,28 2,15
264 11,55 1,868
277 15.48 2.08
2.77 13.14 2,02
2.61 .14.50 1.92
Z2¢65 12.46 1.82
276 1487 2,11
2.76 12.85 1.83
2.?8 4.@7 2.16
2.69 12692 1496
265 14.25 2.34
€465 12035 1,95
271 14,10 1,83
2eT4 14407 1,75
ZelTéd 12428 1.56
267 14,56 1.72
2:.71 15,73 2,12
2¢74 13,27 2401
269 14.37 1.63
2.65 13.52 1.85
2.72 144246 2,24
2.76 12,71 1.99
2¢73 13.42 2,08
2,75 15.11 1.87
2,72 13,39 1,65
273 144,25 1l.67
2467 13.86 1.91
2466 12417 1.80
267 12.99 1.81
2.64 14,10 2,02
263 12.45 1.68
2.64 13,23 1,82

101

STREAM TEMPERATURE

VAR

87,45
97.3%4
95.15
91,95

¢1.93
94,65
94,75
96,04
94465
94,57
964,30
94,02
33.04
94,77
95,13
95.56
95,99
96,09
95.18
96.23
95.83
95.84
96,11
%4067
995,08
95,00
95,63
94,90
97.13
37.07
95,29
95,60
94,98
95.76
94,09
94,04
96,35
94,26
96.06
96.24
96,51
96,27
95,65
96,27
94,93
95,82
95,43

.-
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APPENDIX Co==ANNUAL RESULTS OF HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE

DATA FOR STATIUNS USED IN THE ASSESSMENT.==CONTINUED

01474500
01474500
01474500
01474500
01474500
01474500
01474500
01474500

01673080
01673000
01673000
01673000
01673000

020835040
020835¢0
02083500
020683504
02083500

02129000
021295004
02125000
02129000
b2l12900n
3212739033
02129000

02256500
02256500
02256500
02256509
022546507
02256500
02256500

02273200
02273200
02273200
02273200
02273200
02273290

02277009
02277000
02277000
02277000
gzz2r7000
02277090
02277000

’

wY

1960
1961
1963
1964
1965
1966
1968
1969

1946
19¢9
1970
1971
1972

1963
1964
1565
1566
1957

1961
1962
19¢3
1964
1Qk5

Y,
12366

1967

196%
19566
1967
1368
1969
1970
1971

1965
1366
1967
19648
1969
1570

1965
1966
1967
1968

1969 .

1976
1971

N

362
341
360
359
355
315
307
328

363
313
356
357
365

365
364
364
356
362

364
297
358
356
31s
345
301

36
365
354
364
359
332
363

322
363
365
366
365
333

364
384
365
366
360
354
364

Ya

12.31
13.08
13.08
13.04
11.34
11.32
12.84
12,63

9,92
11,85
12,53
10.63

9446

11,34
11.06
9458
10.64
9,40

8,35.

13467
11,30
10.16

9449
10.29

10,10

3,47
Se4V
5,01
5.09
he2l
6e63
S.71

5,27
6,48
f.78
T4V
8,73
6,11

4+85
5.706
Se04
5.89
6e48
heT4
5.19

c

2.67
2.63
2e77
2465
2.60
2465
2e74
2.72

2.83
2,78
2.79
2469
2e71

2.84
2.86
2.81
277
2.83

2,59
2,81
2.64
2.71
2.64
2482
2.68

2485
2.76
2,73
2.69
2480
2.89
2.84

2.91
2e74
2.85
2.74
2.88
2,96

2.75
2.64
2.76
2+65
2.71
2.72
2.66

M

15,31
14453
14.40
15.21
16,73
16.31
15.48
16,61

13.24
13.75
14467
15.58
15.12

15,24
15.38
15.37
14489
14,54

15,06
11.82
16,73
16,53
17.59
15,95
16,92

23.61
23430
22.93
23.09
22448
23.18
23,15

26,43
23,77
24.01
24414
24.11
23.67

24,23
23.81
23,71
23.69
23,48
23.19
23452

SE

2,11
2,01
1,55
1453
1.73
2.26
2.03
2,064

2435
2,00
1.58
2446
2.24%

2.33
2.16
2443
2427
2430

2.29
2.5%
1.28
1.24
1.26

324

1.63

1.55
1.56
2.02
1.91
2.31
2415
2,06

1.94
1,97

1.79-

2,27
1.87
2465

1.25
1.24
1,34
14,45
1.34
1.69
1.28

L4

VAR

94,43
95,29
97.26
97.32
95,57
92,70
94,84
95,04

89.95
94,13
96.93
90.18
89496

91,99
92.90
8A.63
91.50

89.30

86,35
91.49
97450
37.12
96.84
96,8%
94,85

70,89
83.71
75.29
78,09
78,33
80,95
79.31

78.89
84,45
87,37
B82.27
91.25
73.78

88,37
91,52
87.35
8R.15
92.11
89,00
89.18
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NTYPE STATION NO,
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02285000
02285000
022850040
02285000
02285000
022385000
V22850090

02296750
02296759
02296750
02296754
02296759

02313000
62313000
02313000
02313000
02313000
02313000
02313000
02313000

02320500
62329500
02320500
0320509
02320500
02320500
02320500

02321500
02321500
02321560
02321500
02321509
02321500
023215400
02321500
02321500
02321500
02321500

02489500
02489500
0248950v
02439500
02439500
02489500

03049655
03049655
03049655
03049655
03049655
03049655

r

wY

196%
1966
1967
19648
1969
1970
1971

1967
1664
1969
1570
1971

1959
1951
1965
1965
1967
1968
1969
15740

1965
1966
1967
1903
1969
1970
1971

1960
1561
1962
1563
1965
1966
1967
19686
1969
1370
1971

19¢é3
19604
1965
1566
1967

1969 .

1964
1569
1966
1967
1969
1570

N

354
354
358
360
358
351
357

355
366
362
339
352

2790
362
363
362
364
301l
365
363

350
363
362
362
360
362
354

349
322
301
221
352
360
356
354
344
255
349

315
268
365
365
364
356

359
360
352
353
323
330

‘A

3.57
4,30
3.07
4,90
4407
4.62
S.25

5440
567
6493
6.96
5455

44569
7450
5.61
6417
5.83
7.77

. 8413

5.48
627
5.57
5405
6.07
6493
Se44

7.21
6499
6443
T+04
608
7.05
6.88
763
8.21
7+38

» 7449

8.82
10.46
9.82
10402
8ea2
9.93

13,48
13.38
13467
1153
12,66
13.13

c

2.81
2.68
2495
2.80
257
2469
1.74

2.94
2,715
255
2.79
2.87

2.82
2.88
287

273

2.92
2.78
2.85
2.81

2.64
2.56
2,79
2.86
2.68
2471
257

L2177

2474
2.81
2.88
2.81
2473
2,96
2.85
2.86
c.84
2479

3.02
284
271
2.73
2.86
2.76

2.58
2.57
2+59
2460
2464
2461

103

M

24.60
2436
23494
23440
24.90
24,22
25.72

24,70
25.11
22,39
20,98
23.81

24084
23.56
22437
21444
21.83
21,62

2l.11

21.26

20.62
20.69
21.25
22456
21.96
20493
21,41

19.46
20.12
20.73
2022
20471
20.08
20451
20.68
20471
20475
20431

20.19
20447
21.64
20.78
21455
19436

14.27
14.30
13.50
13.04
13.34
12.88

SE

1.25
1455
1.66
2.10
1,57
2,12
2.84

2,00
2.63
4,03
3.01
2.30

1.89
2422
1.58
1.78
1.79
2,21
2.09
1.88

1,77
1.84
1,64
1.5%
1.70
1455
1449

1.92
2+54
2040
2.26
2.13
2.06
2+24
2448
2.35
1,98
2411

2465
3.00
2461
1.79
2.51
2.24

1.84
1.77
2412
2ell
1.55

1.51

APPENDIX Co==ANNUAL RESULTS OF HARMONIC FITS OF AVAILARLE STREAM TEMPERATUR

DATA'FOR STATIONS USED IN' THE ASSESSMENT .=~CONTINUED

VAR

80,30
79.01
63,44
734,43
77.06
70,33
63.13

78,31
66.49
59,51
73.30
74,41

78,61
85.16
81.70

- 85,475

84415
831,00
86.28
90,29

83,30
85.36
84,60
83457
86448
90,70
86483

87,02
7906
79,93
84,95
80.23
B5,45
82461
82,68
85,94
84,25
86.21

85,99
86.94
87,10
93,70
84.95
90,67

96,41
96,61
95,34
93,66
97.14
9741
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NTYPE STATION NO,

DATA* FOR STATIONS USED

03251509
03251509
03251500
03251500
03251500
03251500
03251500
03251500
0325150V
032515040
03251500
03251500

032766060
03276600
03276600
03276600
03276600
03276600
0327€600
03276600
03276600
03276600
032766060
0327%60C

03277200
03277200
03277200
33277200
03277200
03277200
03277200
03277200
03277200
03277200
03277200

05054000
05054000
05054000
05054000
05054000
V5054000
05054000
05054000
05054000
05054000
05054000
05054004

wY

1960
1961
1962
1963
1964
1965
1966
1967
1568
1969
1970
1971

19€0
1561
1962
1963
1964
19€5

19¢€6.

19¢7
1968
1969
1970
1971

19640
1961
1382
1963
1964
1965
1966
1967
1968
1969
1970

1960
1961
1962
1963
1964
1565
1906
1967
1964
1969
1970
1571

N

324
278
354
288
273
321
329
335
323
350
325
351

364
347
356
330
354
364
364
364
364
327
307

24c
&%

337
293
357
358
314
344
342
299
312
322
314

362
363
365
364
366
365
364
365
366
365
365
365

I% THE ASSESSMENT,=-CONTINUED

A

10.17
12.64
11.83
11.72
13,70
12.30
11.36
10,53
12,00
12.95
13.63
10.94

12,55
12.27
13.19
12.59
12.62
12.09
11.74
10.%5
11.65
11:94
12.89
124567

13.13
12.04
13.46
13.45
13.64
12.26
12.11
11.26
12.44
12,83
13.53

12,29
12.15
12.17
12.26
12.63
12.11
12,28
11.76
11.97
12.34
15.63
12.32

o

2.91
2.86
2.87
2.80
2.76
2.87
2477
2.80
2.79
2.79
2+75
2.77

2.68
2.63
2.81
2.76
2,76
2.73
2.75
2,65
2.76
2.79
2.73
2.72

2.56
2.58
2.67
2.65
2.60
2450
2.55
2.60
2.60
2460
2.60

2.75
2.73
274
2,72
2.72
2,76
2,72
275
2.76
2,73
2473
2.77

104

M

13.29
10.57
13.29
13.35
12.26
12.63
13.24
12.94
13.813
14,62
13.72
13.73

16.45
15.53
16.57
16.19
16.38
16413
16.61
14.92
15.62
16.21
15.87
16.25

15.53
14.59
15.99
15.25
16,21
16.12
15.85
15.27
15.33
16.03
16405

10.97
10.97
10.33
11.33
11.01
10.40
10.91
10.49
10.74
10.73
10.73
10.89

SE

2.81
2.79
2,58
2.01
2.53
2.33
1.87
2.05
2.26
1.49
1.82
2.04

2.65
2.44
2.21
2.11
2445
2.44
2.20
3.08
2420
2,20
2+.25
2.36

2,14
2+06
1.56
1.35
1.58
1.37
1.27
1.55
1.68
1.17
1.39

2,63
1.93
2.28
2,01
2.42
2.21
2,20
2.07
1.85
2.22
2.58
2,18

VAR

B6.,77
88,72
9l.11
93.40
90.66
92.77
94456
92.81
92.73
95,75
96.30
93.42

91,82
92.67
94 .69
954,59
93,06
92.51
93.45
86,439
93.34
93,75
93,91

93,28

95,03
93.30
97,39
98,02
97.43
97.51
97.82
96é.38
96.51
98.41
57.89

91.66
95.23
93,00
94,91
92.59
93.42
93,99
93.95
95.13
93.61
92.47
93.73

~—
,
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APPENDIX Ce==AMNNUAL RESULTS OF HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE
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APPENDIX Co.==~ANNUAL RESULTS OF
DATA:FOR STATIONS USED

NTYPE STATION NO, WY N
5 05082500 1960 362
5 05042500 1901 362
5 05082500 1962 330
5 05082500 1963 365
5 05082500 1564 364
5 05082500 1965 365
5 05082500 1966 362
5 05082500 1567 246
5 05082500 1964 366
5 05082500 1969 366
5 05082590 1970 365
5 05082500 1971 365
5 05124000 1560 165
5 05124000 1961 224
5 05124000 1962 228
5 05124000 1563 175
5 05124000 1564 185
5 05124009 1967 214
5 05124000 1968 188
5 06185500 1966 298
5 06185500 1967 238
5 06185500 1968 261
5 06185500 1949 264
5 06165500 1970 254
06214500 1564 261
0621465060 1965 240
06214500 1565 267
06214500 1967 256
06214500 1968 214
06214500 1969 258
06214500 1970 3i2
06294700 196C 247
06294700 1961 284
06294700 1962 257
06294700 1963 290
06294700 1964 259
06294700 1965 237
06294700 1966 356
06294700 1967 356
06294700 1908 333
06294700 1969 288
06294700 1970 342

HARMONIC FITS OF AVAILASLE STREAM TEMPERATURE

IN, THE ASSESSMENT ,==CONTINVED
[

A

11.27
11.54
10,90
12.84
11.36
11,83
12.24
16.22
11.33
12.12
12.63
12.40

15,80
13.16
14.50
14,91
13.32
15,99
14,75

10,70
1130
9.99
.74

18.37

9.23
6.91
9.487
8.91
776
1054
10.06

12.15
12.19
11.79
11.38
11.62
11.08
11.01
8.23
8.061
8,40
T.67

c

2.70
272
2.70
2eT4
2.68
2.75
2070
2473
2.76
270
2.73
2077

2.74
2.84
2.81
278
2.79
2.68
2.82

2466
2e69
-2.74
2+68
2e7C

2.72
2.79
2eT71l
2.70
2463
"280
2,81

2.84
2450
291
262
2¢T4
266
2e75
2.64
2456
2.66
2.64

105

M

11,22
10,42
10.19
10.41
10.56
9.26
9.66
6.13
9463
9.61
3.25
9.71

T.50
T.84
Teléd
T.64
T7+68
5.32
6017

8.07
6.42
8.00
8.28
683

8.01
Te22
B8.30
Teb67
10.92
10.24
9.29

911
947
8,78
9.03
9,02
Te30
10.26
9.15
9,31
9.46
9.54

SE

2.52
2454
253
2.42
2.55
2.49
2.58
1.70
2.08
2.27
2493
2.36

2.93
Cebd
2462
1.90
3,09
3.19
2eT1

199
l1.70
1.57
1.77
177

2,10
2.38
2416
2.51
2.18
2.57
2.51

243
2ebT7
2434
2.10
2.25
3.13
2,29
2.78
2.08
2,05
227

VAR

90,99
Ql.14
90.90
93.14
90.91
91,31
91.385
95.52
92,99
33445
89.95
93.03

87.60
89.18
88,29
94,15
74449
B4,06
81.58

91.90
91.46
92.00
R7,72

Cleb1

85,03
76,78
86445
78,79

.81.94

82.80
87.08

87.35
89,78
£8.25
Gl.64
AR.30
80,06
91,95
81,43
89,309
85.34
84,53

r—--
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APPENDIX C,=-ANNUAL RESULTS OF HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE
' DATA: FOR STATIONS JUSED Ix THE ASSESSMENT ,==CONTINUED

NTYPE STATION ~NO, WY N A c M SE VAR
S 06308500 1960 222 1059 2493 6462 2.53 T7.08
5 06308500 1961 236 1179 2.89 5.98 2,58 82,33
5 06308500 1562 215 12,62 2.93 6473 2,32 83.17
5 06308500 1963 257 12.04 2482 Be32 2,06 %0,.23
5 06308500 1964 237 12450 2484 T.60 2,38 85,96
5 06303500 1965 224 13,21 2.88 b.42 2.61 83.27
5 06302500 19656 238 12,20 2,78 T4l 2,39 84,90
5 05308500 1967 223 14.70 2482 5.95 2.57 85,36
5 06303500 1966 251 11,77 2.78 7T.70 2,42 86,08
5 06308590 1969 242 1208 2,88 9,03 2,46 86,75
5 06308500 1970 227 13.84 2.87 7¢00 2441 86491
5 06329500 1960 198 16,93 2,88 7.69 2,91 85,83
5 06329500 19561 210 15427 2.85 B.69 2,18 92,09
5 06329500 1962 259 13.15 2,83 9,09 2,39 90,74
5 06329509 1963 288 13,29 2,75 10459 1.68 95,87
5 06329500 1964 334 10493 2474 11436 2.31 91.94
5 06329560 1965 314 12.85 2,77 9«77 2477 99.93
5 06329500 19¢6 305 11.58 2,67 9¢74 2403 92.88
5 06329500 ° 1967 277 11e70 2472 Be45 2645 B9.85
5 06329500 1968 316 10,75 2.77 9,25 2,01 92.60
5 06329500 1909 248 12,60 2.84 9,75 2.59 85,56
5 06329500 1970 235 14492 2.76 6,99 2.22 91,01
5 064T7RS00 1960 2R3 15,81 2,78 10.93 2,38 94,29
5 08476538 1961 3054 144565 284 11.75 161 97.13
5 06478500 1962 279 14473 2,75 10.55 2.50 92.82
S 06478500 1963 302 l4.49 2,82 13,81 2.42 93,62
5 06478500 1964 - 346 14444 2,69 12.38 2438 94,70
5 06478500 1965 347 11.78 2,71 9.92 1483 95,19
5 06478500 1966 336 12.11 2,62 11.36 2.25 93,81
5 06478500 1967 309 13472 2473 10.58 1.90 96,03
5 06478500 1968 295 14,01 2,81 11,64 1,85 95,93
5 06478500 1969 283 16,23 2,72 11446 2.39 93,06
5 068070060 1952 177 15401 2474 11.71 2.34 864,48
5 65807000 1953 294 13439 24746 11478 2.26 93,44
5 06807000 1954 307 13400 2469 12.52 2437 92,97
5 06807000 1955 296 12.86 2,75 12.12 2.30 92.27
5 06807000 1956 269 15426 2,77 104US 1,62 96,36
5 06807000 1957 337 13417 2.66 10486 2.05 95.01
5 06807000 1958 323 13.34 2.72 10.52 1.75 96.19
5 06807000 1959 330 13473 2.68 11.84 1,58 97.12
S 06807000 1960 331 13484 2,74 11.00 2.42 93.76
5 06807000 1961 356 1291 2.74 12.00 1,83 96,06
5 06807000 1962 282 14439 2,75 11.15 2.07 9¢.18
5 06807000 1963 298 134,42 2,76 12.74 2.18 93,45
5 0680700V 1964 317 13,03 2,71 12.48 2,31 93.25
5. 06807000 196S 290 144,10 2.77 11.18 2,29 93,20
5 06807000 1966 324 12,82 2,72 12.13 2.04¢ 94,83
5 06807000 1967 320 12.44 2.76 11.67 2.12 93,72
5 6837000 1968 306 12,60 2479 11454 1,82 94,95
5 06807000 1969 313 13435 2,70 11421 1.783 90,03
5 06807000 1970 325 13,85 2.79 11.63 1.98 9%,60
5

06807004 1971 310 13.54 2476 11«08 1479 95,85

106



APPENDIX Cs=~ANNUAL RESULTS OF
. DATA ‘FOR STATIONS USED

NTYPE STATION NO, Y N
] 06877600 1960 322
5 06877600 1361 313
S 06877600 1962 345
5 06877600 1963 338
5 06877600 1964 342
S 06877600 1965 333
5 06877600 1966 356
5 06677600 1967 364
5 06877600 1963 359
5 V6577600 1969 311
5 06877600 1970 347
5 06892500 1962 299
5 06892560 1963 340
) 07146500 1960 335
5 07146500 1961 350
5 07146590 1962 333
S 07146500 19¢3 349
5 07146590 1964 339
5 07146590 1965 354
5 07146500 1966 3se2
5 07146500 1967 357
s 07146500 1968 352
5 071465090 1969 336
5 07146534 1678 284
5 07161000 19640 347
s 07161000 1961 349
i) 071561000 1662 357
5 07161000 1963 354
5 - 07161000 1966 361
5 071561000 1967 364
5 07161000 1968 365
5 07161000 1569 162
-] 07161000 1970 306
5 07164400 1960 314
S 07164400 1961 360
5 07164409 1962 338
5 07164400 1963 327
5 071644900 1964 342
) 07164410 1965 363
5 07164400 1964 364
5 07164400 1967 352
5 67164400 19638 362
5 071644G0 1969 178
5 07164400 19790 300

HARMONIC FITS OF AVAILASBLE STREAM TEMPERATURE

IN‘THE ASSESSMENT ==CONTINUYED

A

11.59
10.80
11.95
12.55
11,41
11.22
11.02
10432
12417
12.60
13,46

14,04
14.23

12.17
11.64
12.85
11.16
13.16
12.14
12.62
1063
12.25
13.17
18,06

11.36
10,77
11.95
11.66
9476
d.82
Geb61
9480
11,55

11.15
11.55
12.50
13.23
12.26
12.48

9.73

9.52
11.23
12.48
11.36

c

2473
2.72
2485
2e78
2476
2.73
2e77
2.91
2075
2.72
2492

2.84
2.83

2.81
2.82
2.95
2.62
2.34%
2.85
283
2¢94
2030
2.82
2.95

2479
2.79
2.79
2.86

2e68

287
2,77
2.77
2.91

279
2.78
283
289
2481
2.68
2.61
2463
2.64
2468
2468

107

M

13.02
12457
13.16
13.156
14407
1422
14.21
13,65
13.67
13.04
15417

l4,44
15.93

15.35
16.05
16475
16,09
18.33
17.26
18.42
17.23
17.31
16.42
1€.72

14,86
15.09
15.19
16,07
14450
14,06
14,01
12.51
13.96

16.28
1S5.71
16.06
17.27
16.93
16«14
17.13
16.34%
15.938
1637
15464

SE

1.89
2413
2.21
2429
2446
2.92
2449
2457
219
1.89
2.91

2431
2+56

3.39
3425
3.10
5.12
3.53
3.32
311
3.98
3.56
3.14
3.58

3.76
2.74
2.68
2.84
2.91
349
2.97

2.97

2.76

4,78

‘3407

2463
2.97
3.26
2,54
2.52
2.14
2.04
1.72
2.09

VAR

94.71
S1.87
93,67
93,56
91.38
87.37
90.66
88,97
93,82
95,56
91,09

94,38
93447

87.63
86.51
89,08
69,95
87.22
86,89
89401
77497
85438
89,448
78,592

82.92
88436
90.8¢4
89,32
84,80
76415
84.04
61.40
89,60

73.30
87.53
91.61
90.52
87,03
92.36
86.36
Q)16
93.30
90.32
92.89
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APPENDIX Co==ANNUAL RESULTS OF

DATA:FOR STATIONS USED

07178600
07178600
07178600
071786v0
07178600
07178600
07178600
07178600
07173600

07193500
07193540
07193500
07193500

07245000
07245000
07245000
07245900
07245000
0724%000
07245000
07265000
07245000

07263500
07263500
07263500
0726350V
07263500
07263590
07263530
07263590
07263500
072635090
07263500
07263500
07263500
072635v0
07263500
07263500
07263590
07263590
07263500
07263500
07263500
07263500
07263300
07263500

WY

19690
1961
1962
1963
1964
1965
19638
1969
1970

1950
1961
l9e2
1963

1960
1951
1962
1963
1964
1967
1968
1967
1970

19446
1947
1548
1949
19590
1551

1952

1953
19546
198>
1956
1957¢
1954
1959
19690
1961
19482
1663
1964
1965
1966
1967
13¢3
1969

N

275
348
346
339
350
353
352
356
268

365
355
354
346

362
361
361
344
315
316
354
351
264

364
362
364
365
358
353
359
360
362
359
343
362
357
364
361
183
349
339
357
353
348
357
351
350

s

A

12.82
10.21
12.02
14,13
11,23
11.88
12,11
12.32
10,57

11,07
10,63
11.65
11.53

11,35
10,33
11.26
11.17
10.51
7.75
9.07
9449
9.71

11.748
12.76
12.62
11.98
10.22
12.02
11.84
11.65
12,50
11,70
12.52
10.78
12.20
12.58
13.43
14,29
12.88
12.92
12.H2
11.92
10465
10.54
11.49
12.04

c

2465
2.73
2679
2479
2.79
2.79
2454
2.72
2.79

256
2.57
2.58
2.59

2.78
2.80
2.8%
2.83
2.81
2.79
2.62
2.59
2.65

2.86
2.67
2.78
2.81
2.80
2«75
2.82
2.87
2.82
2.,81
284
2.72
2.71
2.79
2.5%
2.74
2.83
2.85
2.78
275
2.67
2.86
2.73
275

108

M

15.20
16.83
17.72
18.57
19.43
17.60
16,57
16,48
16.14

15.41
15.74
15.73
16.13

15.03
15.56
15.70
16.21
15.83
14.98
l4.44
14.49
14,50

17.78

17.75
18.14
18.23
18.12
18.17
18.53
18.52
12.23
18.94
18.66
18,06
1738
18.09
16.32
17.61
18.25%
18.33
18037
18.04
18.11
17.54
16.61
16.81

SE

2.72
2.54
2464
2.34
2.85
2.08
1.84
1.81
2.76

1.46
le55
1.52
1.83

2.89
2.76
2452
2,63
2.66
2.62
1.90
1.57
1.95

258
1,99
2449
le61
1.63
2.36
2.40
2430
2439
2.56
235
2400
1.91
2.19
2.83
2.13
2.18
2ebb
2.14
1.77
2.67
1.74
1.55

HARMONIC FITS OF AvVAILABLE STREAM TEMPERATURE
IN THE ASSESSMENT.«=CONTINYED

VAR

91,51
88,76
92,82
544,73
84,52
94,23
95,49
95.87
84,11

95.18
95,45
96.73
95,11

83,63
B7.47
90.82
89,59
88477
82.83
91.91!
94,30
39.03

91,23
95,36
92.82
96.32
94483
92.90
92.43
32.76
93.18
91.32
93.56
93,59
95,29
94432
91.83
92.55
94,63
93.54
92.17
93.93
94.70
88.65
95.59
96.81

'r,



APPENDIA Co==AWNUAL KESULTS OF HARMONWIC FITS OF AVAILABLE STREAM TEMPERATURE
OATA FOR STATIONS USED IN THE ASSESSMENT.~~CONTINUED
: : M

NTYPE STATION NO. WY N ‘A c M SE VAR

5 07331000 1960 361 11,98 2478 19,53 3,26 87,17
5 07331000 1961 359 10431 2,76 2056 3,07 84,99
5 07331000 1962 356 11423 2483 19.28 3,15 86,31
5 07331000 1963 347 11476 2485 20416 2.88 89,25
5 07331000 1964 349 11,88 2482 20,95 2.61 91.08
5 07331000 1965 366 9440 2,79 2l.42 3.02 82,93
5 07331000 1966 353 9,43 2,78 21.15 3,13 81,95
5 07331080 1967 356 9,14 2,84 20,11 3.02 82,14
5 07331060 1968 338 10476 2476 13433 2.87 BT.51
5 .07331000 1969 171 9482 2477 18453 2.71 66,01
5 07331000 1970 232 10,73 2.84 20420 3,28 72.08
5 07331600 1960 245 8,80 2,35 16.19 1.49 94,67
5 07331600 1961 263 ToT1l 2439 1659 1,53 92.75
5 07331600 1962 214 Be94 2.59 17.41 1,50 94,65
5 07331600 1963 230 10419 2441 17.02 1,43 96.25
5 07331690 1964 245 9,85 2,40 1771 1.37 96,32
5 07331600 1965 239  R,22 2,18 15436 1.47 94,07
5 07331600 1967 250 9492 257 1774 0.98 98,07
5 07331600 1963 228 10450 2445 1743 0,99 98435
5 07331600 1969 245 10,84 2.48 17.66 0.73 99.08
5 07331600 1971 215 9,72 2.42 16478 0.94 98,13
5 07344400 1960 309 11,51 2.71 18.59 2,39 92,22
5 . 07344400 1961 350 10408 2,74 1R.73 2,47 R9,.35
5 07344400 1962 359 11435 2479 1895 2413 53.43
5 07344940y 1903 359 12429 283 19435 2439 92499
5 073446400 1964 359 12.,3! 2.83 19.49 2,25 93.83
5 07344400 1965 365 12.21 2476 19.70 2,53 91.39
5 073444900 1966 365 10435 2471 1816 2.25 90.60
5 07344400 1567 365 11408 3402 1725 2451 90.67
5 073670069 1968 MK 130 10481 2,84 22.17 4.62 73,79
5 07367009 1969 MX 296 10445 2457 21¢30 2,97 84,72
5 07367000 1970 X 300 13.51 2465 2020 3.01 50,48
5 07367000 1971 MX 342 11437 2479 21e10 2,20 93.33
5 07367000 1963 130 10481 2.84 19.00 4.62 73,79
5 07367000 1969 296 11403 2.66 20e17 2420 91,87
5 07367000 1970 300 13.58 2.65 19,75 3,02 90.52
5 07367000 1971 342 11e41 2,79 20.70 2.18 93.50
5 07367000 1972 361 1le41 2,67 22¢39 2.02 94.08
s U8030500 1960 359 952 2473 21.28 2.27 89,94
5 08030500 1961 353  9.05 2.79 20.26 2.31 83,61
5 05030500 1962 329 7490 2472 20421 3.63 Tle44s
5 0£030540 1963 351 9431 2.79 23409 2.12 90,57
5 06030500 1964 277 10.56 2.72 21.92 2,05 92.74
5 08030500 1965 - 269 9,43 2,76 2l.72 2.17 90,02
5 05930500 1965 246 9,49 2,70 2le41 2.22 90.41
5 V8930500 1967 293  Be54 2480 21447 2,30 87,02
5 068030500 1903 306 7,85 272 19474 2.43 B83.36
5 08030590 1569 340 9424 2,62 19.82 2,04 91,10
5 03030509 1970 316  9.79 2.68 20.56 1.91 92,78
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DATA FOR STATIONS USED IN JHE ASSESSMENT « ==CONTINUED

08041000
08041000
06U41000
08041000
08641000
08041000
08041000
08041000
08041006
08041000
08041000

08065350
08065350
080653590
08065350
08065350
08065350
08065350
08065350

08068000
08065090
080680V0
08066000
0gue200y
08068000

. 08068000

05068000
08068000
08068000

08082500
08082500
08082500
08082500
08082500
08082500
08082500
fBuB2500
08082500
08082500
08082500
08082500

wY

1960
1961
1962
1963
1964
1965
1967
1968
1969
1370
1971

196%
1965
1966
1967
1964
1969
1970

© 1971

1962
1963
1964
1865
l10£4
1967
1963
1963
197¢

1971

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

N

366
338
340
351
353
360
364
351
353
358
355

235
363
364
362
363
363
365
365

a3l
345
359
341
358
347
354
360
352

280
255
244
289
240
236
223
309
230
339
303
358

A

12.29
9.07
9430

12.12

10.94
9.451
8.86
8.54
9,23
9,43
8.99

11.41
9.54
9.57
9.02

10400

10.19

10.74
8.81

6.85
8.23
10415
8,68
9,08
7.62
8493
9.21
9,93
7045

10.67
9.51
10,65
12.16
12.50
10,46
9.78
9.42
9.15
8.57
8.10
6.67

c

2469
277
2,70
2481
2.78
2.78
2.87
2.72
2.69
2.83
239

24,65
273
2:66
2.88
271
2.69
2.71
2.83

3.02
2.98
2.83
2.83
2.75
2.94
2.77
2.78
2.80
286

3.02
2.88
2463
2493
2.92
2+.92
2.88
2477
2+86
3.01
3.02
3.56

110

M

20426
2%.08
21.01
20472
29,02
21.00
21405
19.4S5
19.85
20443
20470

22437
20443
20.28
204,51
l6.88
20.08
19.67

20,75

21.83
2le42
22.21
22.88

2184

22441
2l.73
21.98
22+93
23.14

18,85
19446
17.76
19.54
21,31
19492
19.72
20.92
18.24
19.96
15.63
22442

SE

2.01
2430
1.88
2410
2.29
2.25
234
2043
2.06
1.94
2.10

2435
2.17
2.02
2,06
1.80
170
1.67
1.88

2.9%
3.09
3.03
2.75
2.68
3.09
2.53
2,50
2,74
2495

4.10
3.94
3.81
4441
3.93
4,04
4425
4,05
4,25
3.61
3.69
44.33

VAR

94,46
87.87
92.99
94,29
91,92
89,90
87,82
86.34
91,02
92.22
S0.28

91,80
91,09
91,84
90,54
93.90
94.75
95.28
91.30

71,97
77.92
84.91
83.55
RS.44
75.32
85,97
87,06
B6.68
76.18

77,20
73.96
T4426
79.13
80,13
T6.14
63465
70,76
58,25
73.21
65,71
53,83

APPENDIX Co.=~ANNUAL RESULTS OF HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE
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l' APPENUIX Co==ANNUAL KESULTS OF HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE
DATA FOR STATIONS USED IN THE ASSESSMENT »==CONTINUED
. ' ’ L]
NTYPE STATION NO. WY N " c M SE VAR
5 08123800 1960 260  9.64 3,02 18,31 4,71 65.26
5 08123860 1961 529 11,10 2.83 18,22 4.13 81.98
5 08123800 1962 553 10,90 288 19.13 4,39 71.83
5 08123600 1963 574 10.74 2490 20422 4.21 73.92
5 03123800 1964 521 10.57 2093 18,13 3,35 80.82
5 06123800 1965 566  9.68 2083 18459 419 74.22
5 08123800 1966 336  9.56 2.79 18413 3.56 77.09
5 08123800 1967 320 9.12 2.92 18.21 3.59 75.42
5 0gl23800 1968 326 10,06 2.87 17.33 3.47 B80.19
5 08123800  196Y 300 10.0% 282 17.62 3.31 B1l.76
5 061238006 1970 392 10.22 2485 16489 3,74 T4e95
5 08123600 1971 336 9.10 2.88 17.39 3.88 73.02
5 08126500 1962 230 9.30 2.91 18,87 2,80 86,32
5 08126500 1963 538 11.33 2.86 20403 2.89 88,61
5 08126500 1564 506 10,97 2490 19.64 2469 88,18
5 (6126500 1965 340 10020 2.80 18,94 2466 88,40
5 0sl26500 1966 326  9.99 2.84 19415 2488 84,56
5 onlaesuy 1967 327 10030 293 19.35 2.74 B87.66
5 08126506 1968 346 10498 2.87 18466 2461 89,64
5 Colseson 1969 . 343 11,13 2,82 19.88 Z.92 91,52
5 ogl2ss0y 1970 369 10485 2489 19447 2066 89430 |
5 0sl26500 1971 206  9.51 2489 19.35 2481 84.66 |
. i
5 . 06158000 1958 136 6,40 2.29 18,77 1,09 94,56 ‘
5 381586006  15€D 334 .47 2426 18451 1.10 9449 |
5 oBl58000 1961 321 6.37 2439 19.61 1433 92,33
5 08158000 1962 346 5.04 2,55 20426 2,09 T4.28
5 06158000 1963 347  6.19 2452 20,22 2.42 16.97 |
5 08153000  1veé 359  6.73 2.43 22,29 1.65 89.31
? s 08158000 1965 352  S5.15 2.26 21.18 1.72 Bl.54
5 v8158000 1967 362 4e0b 2457 20,25 1.72 7B.48
5 08158000 1968 357  7.03 2.36 18482 1.43 92.38
5 08158000 1969 323 4.37 2438 20,98 2405 69.87
5 08153000 197V 309 5.87 2.20 19415 1,65 86459
5 08158000 1971 306 4.71 2443 20,31 1.29 86,79
° l
5 08162000 1560 353 9.72 2.75 20,63 2,19 90,57 |
5 08162000 1961 363 8.75 2.79 20.78 2.37 87.2% |
5 08162000 1962 363 9.02 2.82 21440 2.50 86,69 |
5 08162000 1963 361 9.77 2.84 21406 2.72 86462 |
5 08162000 1964 360  9.90 2.82 20.68 2.75 86.63 |
5 08162000 1965 356  B.26 2.8l 20.96 285 80,4l
5 08162000 1957 352 8.30 2,93 21.12 3,00 79.19
5 08162000 1968 347 T.80 2.60 19,42 2461 81.59
5 08162000 1909 352 9.08 2,76 21.09 2.29 88,80
5 08162000 1970 344 9.51 2466 20489 2.18 90.46
5 - 08le2000 1971 350  7.80 2.86 21,30 2,74 80.20
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APPENDIX Co==ANNUAL KESULTS OF HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE

DATA FOR STATIONS USED IN THE ASSESSMENT,==CONTINUED

08164500
08164500
03164500
08164500
03164500
08164500
061645C0
08164500
03164500
08164500
03164500
03164500

08176500
08176500
08175500
08176500
08176500
08176500
08176500
08176500
08176500
08176500
08176500

G616385G60
08183500
08188500
08188500
68183500
08188500
08183500
08183500
03188500
08188500
03188500
06188500

08189500
08189500
08189500
08189500
03189500
08183500
08189500
08189500
08189500

WY

1960
1961
1962
1563
1964
1965
1966
1967
1964
1669
1970
1971

1960
1561l
1962
1963
1964
1965
1967
1968
1969
1970
1971

196¢
1961
1962
1963

‘1964

1665
19¢6
1367
1964
1969
1970
1971

1963
1964
1965
1966
1967
1568
1969
1979
1971

N

34]
352
341
366
342
332
365
3¢0
356
342
322
305

318
342
342
362
365
361
363
360
355
354
353

381
305
355
364
356
365
365
363
366
363
365
364

301

351
321
347
206
320

276 .

324

h

9.01
8.02
8.28
8,27
B8.84
8431
B8.51
Te37
Te?4
8.062
8468
6.70

8497
7495
8465
9.87
9.83
8.21
8.11
8,17

8453 .

8,53
7.1l

8.69
Te98
8.75
8.72
9,50
8.14
8,37

7.78

8.92
TaT4
8.28
727

B.53
9.38
8.35
8.28
6,91
T.82
7.33
7.37
656

c

2486
2.86
2.84
2.560
2.84
2.86
2.77
2,85
2.75
2.79
2.73
2476

2,80
2.84
2.81
2.87
2.80
2.75
2+94
2.75
2.73
‘2.71
2491

2,80
2eB%
2.85
2.93
3.02
2.83
2.80
299
2.81
2.81
2.81
2.92

2.92
2.91
2.68
2.22
3.07
2.76
2489
2.78
2.97

112

M

21467
22.07
23.66
21.37
20434
20637
20,07
2l.06
20.06
19.96
19.15
20.24

20.12
20.58
2l.13
20.91
20.83
2l.07
21.61
20.69
2l.36
21.03
21.85

2l.13
214066
21.73

21.28.

20435
21,68
21447
21.19
21.44
2227
21,39
22414

23,75
24 .44
25465
22,85
25.55
23.483
23456
22.62
23447

SE

3.00
2.96
2497
3.56
2.72
2,97
2.51
3.03
2.56
2.64
3.21
3.13

1.94
1.86
2416
2447
2420
2.34%
2.33
1.94
2.04
1.87
1.87

2.25
2031
2440
2.62
2eb4
2.27
2,21
2.61
1.96
2.00
2.21
2434

3,07
2.65
2,98
2.89
2.71
2.838
2434
2,23
2,82

[
VAR

82.87
79.23
79.49
72.38
84,34
81.03
83,99
74,69
82407
81,88
783,14
70,29

92.19
90419
88.99
88,81
90,91
B6.06
85.85
89.87
89.85
91,21
87.88

88,31
85,905
864.50

87.02
85.20
BhHa60
81.89
90.18
848.23
87,07
82.87

81,14
85.95
79.70
80.34
76485
76402
83.98
B0.56
73,39
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APPENDIX Co==ANNUAL RESULTS OF

HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE

DATA ‘FOR STATIONS USED INxTHE ASSESSMENT ¢ ~~CONTINUED

08211000
08211000
05211000
oazlluuy
08211000
08211009
08211000
08211000

08211009

06211000
08211000

08313000
08313000
08313000
08313039
08313000
08313000
08313060
08313000

08358360
08353300
08358300
08353300
6835833590
083543300
06358300
08354300
08358300
08358300
68353300

08407500
08407500
Us407500
08407500
08407504
08407500
05407500
08407500
08407500
08407500
08407500

wY

1960
1961
1962
1963
1964
1966
1967
1968
1969
1970
1971

1962
1963
1264
1963
1566
1967
19638
1379

1960
1961
1962
163
156%
1965
1966
1967
19638
1969
1970

1960
1961
1962
1963
1964
1965
1966
1967
1964
1969
1970

N

314
357
333
355
339
362
351
349
351
348
298

344
33%
362
360
329
354
362
360

283
278
294
278
Z71
315
352
340
325
330
316

350
363
364
351
355
356
354
350
360
361
359

A

8.71
8.104
8443
9.23
9.80
791
5.98
8.74
10,02
8.33
6.32

10.69
10,95
11.37

9,65
10.86
10,43

9.48
10.24

10,80
8405
10.09
10,70
11.990
9.59
10.11
B.92
8.41
9.34
9.04

10,53
10,65
11.32
10.87
11.62
10.62
10,33
10,31
1099
11.04
11.55

c

2467
2.71
2.76
2.74
269
2.61
2.83
2468
2.88
2,61
2,79

2.84
2.81
2475
2.77
2479
2.86
2.82
2.86

2.846
2.91
2.+H8
2.82
2.83
2.83
2.83
2.91
2.96
2.87
2.89

2.92
2+84%
2,91
2,91
2.87
2.90
2486
3.90
2+91
2.89
2.90

113

M

21.82
22430
22.39
23.42
24434
25425
2416
15.76
19.18
19.51
20.69

13.80
15421
14417
13.59
15.01
14.88
14,00
13.89

15.51
15.83
14.64

15.488

15.20
13.38
13.718
12.69
13.27
13.45
14439

20.87
19.47
19.03
20.21
16.57
20.02
20.34
20.20
19.33
20435
20.17

SE

1,90
1.86
1.84
2.15
1.95
1.65
2.25
2.31
1.97
1.58
l1.67

2,09
l1.76
1.58
2.25
1.77
2.11
2e18
2444

J.24
3.26
3,11
2+99
3.6G1
261
2.01
2493
2.52
2.18
2e¢41

2.15
2.17
2445
2465
2.30

2,20

2453
2429
2444
2,38
2,22

VAR

90,98
91.27
91.44
90,13
92.76
52.00
73.22
87.84

92.84

93,20
93,01

92.58
94,68
944,77
90.23
94,43
92.%43
91,10
89477

85,09
74.98
84,20
B5, 34
8843
87.60
92,55
8le44
85,19
91.76
874,45

92,39
9237
91,44
49,18
92.31
92,17
89,41
91.07
91.08
91.54
83.07

| aal
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APPENDIX Co==aANNUAL RESULTS OF

DATA FOr STATIONS USED

09152500
09152500
09152509
09152500
09152500
09152500
09152500
09152500
09152500

‘09152500

09152500
09152500

09180500
09180590
09180500
0918050v
09180500
09180500
09180500
09180500
09180%00
09180500
09180500
091805490
09180%u0
09180500

09234540
092345010
09234500
09234500
03234500
09234500

09251000
0925100V
09251000
09251000
09251000
09251040
09251000
09251000
09251000
09251000
09251000

WY

1959
1960
1961
1362
1963
1964
1965
1966
1967
1564
1570
1972

1950
1651
1952
1953
1954
1955
19506
1957
1959
1965
19656
1967
19790
1972

1959
1962
1964
1965
1967
1970

1959

- 1960

1961
1962
1963
1964
1965
1965
1967
1969
1979

N

349
292
254
264
233
281
298
289
318
348
354
366

246
278
220
153
243
225
249
220
209
216
216
217
275

265

313
187
352
327
359
274

282
281
238
293
361
357
281
301
338
349
364

»

-

R SO

HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE
IN THE ASSESSMENT.!-CONTIngD

L3

A

11.59
10.49
10.64
Ged3
10.22
9.76
8,23
9,95
9,41
775
8.06
9.81

10,15
9.61
10,33
11.76
10640
11.67
10,21
9419
11.32
9,09
12,00
10479
9625
9.37

10,68
10,46
2.75
4,06
2.16
2.85

9.92
11.19
11.26
11.10
11.00

9.76

9.36

8.26

9.99
12,00

"10.90

c

2.81
277
2.77
2,72
2,74
261
2.68
2.75
2.72
2.74
2.73
2.36

2.75
2,77
2,71
2,70
2,80
2,68
2.78
2,67
2.81
2,77
2479
2,713
2.77
2.89

2.77
2.81
1.55
1.77
1.48
1.26

2,71
2,73
2,70
2.71
273
2444
2¢45
2,50
2.56
2.66
2.54

114

M

13,75
10.39
10,09

9.16
10,683
19,19

9.17
10.77
l10.82

9.99

9,74

11.61

11,40
11.72
10.73
12.18
12.7%
10,77
1l.19
10.26
11.65
10465
12.79
12.83
10,90
12.36

9.54
T.80
650
T.59
6404
6.43

10.49
9.66
10.45
9,43
10,93
8.86
8453
9.10
10.93
10.35
10,11

SE

2.38
2.03
2.17
2.11
l.64
1.75
2,01
1,82
2,05
2,09
2,04
1.71

2410
2.12
1.97
2,12
1.79
1,98
2.06
2.62
1,85
2465
2420
274
2¢64
2033

1.94
2.1l4
1.66
0.97
0.60
0,82

2,49
2097
2,70
2elt
2437
2449
2.57
3.53
2.98
3.00
2.74

VAR

92,24
91,52
88,43
87.91
94.54
924,40
87.04
91.46
90.25
86.82
88,35
93,81

91.27
90,51
92.27
91.91
92.88
89.86
90.84
78465
93.03
85,07
93,03
87.40
A5.22
89,69

93,97
90,10
57.34
89,94
86,65
86,30

87,12
86,06
37,80
89.89
91.51
88,65
84,94
69,61
34,48
89,17
88,87



APPENDIX Co==ANNUAL RESULTS OF
DATA ,FOR STATIONWS USED

NTYPE STATION NO, WY

09306500 1959
09306500 1960
09306500 1661
093065490 1962
09306510 1963
09306500 1964
09306500 1965
09306500 1966
09306500 1967
09306500 15638
09306500 1569

09306560 1570
09306500 1972

09315000 1950
09315000 1951
09315000 1952
09315000 1953
09315000 1954
09315000 - 1955
09315000 1956
09315000 1957
09315000 1989
09315000 16653
49315000 1906
09315000 1967

09315000 1970
09315000 1972

o, (LR RRORGRRE RS RORE R RS Ut aUIYET VBTNV LYWL

09368000 1359
093680030 1360
09363000 1961
093658900 1962
09368000 19563
09363000 1964
09368000 1965
09360Qu0 1966
09366000 1967
09366000 1968
09365000 1569
09368000 1570
09379500 1960
09379500 1561
09379500 1565
09379<00 19¢é6
09379500 1967
093795490 19740
09379500 1972

N

300
3le
247
231
259
215
166
22s
248
237
267
285
299

321
304
2813
299
299
277
331
291
213
164
176
270
277

277

332
307
333
357
357
362
364
333
363
338
354
358

317
319
295
361
362
341
293

HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE

IN THE ASSESSMENT.=<CONTINYED

i
A

10.46
10.36
12.21
10.83
12.24
12.76
1124
11.13
10.76
10.53
10,98

7.02
10,31

11.19
11.50
12.48
11,65
11.62
13.21
11.75
11,30
10.51
12.43
12.11
l1.01
10,69
10,80

11.15
10.76
11,55
11.56
12.01
11.21
8.81
9.45
9.19
9.95
8.68
8.36

10,97
11.00

9.92
11,88
11,25
11.09
12,10

c

2.87
2479
2487
2481
2.81
2465
2.68
2482
2,72
279
2.78
2475
2.86

2.74
2.80
2473
2.73
2.85
2.66
2.79
2.79
2,78
2.77
2.35
2,74
2487
2.92

2,88
2.76
2.88
2.73
2079
2.73
276
2.78
2.21
3.02
€73
2.90

2.82
2.57
2.82
2.80
2.86
2.865
2.93

115

M

10,93
9.58
9.96
9.03

10,01
8493
8409
9.94
B«70
Bell
9.10
6e75
9.12

11.73
12.48
11449
12.29
13.00
11.53
12.24%
11.49
14429
10.49
13.15

10,65

10.53
12.23

13,13
12.78
14410
13.13
14,97
13.95
12.91
13.84
14.43
13.69
11.73
12.53

12.37
12.28
13.30
14454
13.90
13.37
14.39

SE

2.36
2,19
2.30
2.33
2.01
2.27
2037
1.89
231
2.07
2.13
2.23
1.97

1.86
2.04
1,95
2.18
2.15
1.63
1.80
2.42
1.86
2.14
1.70
1.92
l1.78
1.95

3.10-

2.69
2,75
2.63
2.19
2.30
2.813
2037
2.77
3.35
2.62

3.14

2.13
2.02
2e45
1.83
2.03
2439
2.38

VAR

90,85
91.37
90,13
87.07
92.66
88.37
82.90
93.55
87,53
86.71
89,45
78.89
92.92

94.59
94.16
95.20
93,46
93,79
96.24
95.52
90.96
92.59
91445
95.27
93.13
94465
93,57

86,27
8B.44
89,94
90.73
93,65
92.31
82.43
89,41
84.68
80.98
84,35
77,66

92,61
92.96
9n.13
95.48
93.489
91441
92,47

o
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APPENDIX Co==ANMUAL WESULTS OF HARMONIC FITS OF AVAILABLE STREAM TEMPERATUF

DATA .FOR STATIONS USED IN THE ASSESSMENT-“CONTIN%ED

09380400
09330000
09380000
09380090
09380000
09380000
09380000
09330000
03380000

-09380000

09380060

0950294Qv
09502000
09502000
09502000
09502000
09502000
09502090
03502000
08502000
0S592v00
05502009

08510000
WL
09510000
09510000
09510000
09510000
09510000
09510000
09510000

11152500
11152500
11152500

11303500
11303540
11303500
11303500

11477000
11477000
11477000
11477000
11477000
11477600
11477000
11477000
11477000

¥Y

1959
1960
1961
1562
1563
1964
1965
1966
1967
1609
1970

1953
1960
1961
1962
19463
1964
1965
1965
1967
1969
1979

1659
1960
1961
1962
1963
1564
1905
1969
1970

1967
1670
1971

1960
1961
1962
1963

1959
1960
1663
1964
1966
1967
1963
1965
1970

N

308
272
cta
255
243
210
190
217
331
as7
315

209
209
258
232
208
226
197
22n
291
331
346
382
362
337
322
360
357
280
321
353

109
271
211

356
354
332
360

200
263
345
342
333
365
366
326
348

A

11.66
11.50
11.79
11.38
T.84
5«60
5.82
4455
6.838
5.13
4464

4,05
4429
3.78
3.19
4431
4438
4e01
4.09

o9k

3.84

7.25
9.46
8,71
8455
7.70
.13
7,91
7.68
2485

6453
4,84
5.90

6.83
6,63
T.20
6.29

6.21
f.22
6443
6.62
T.23
Te9l
7.66
$.73
6.23

c

2.85
2.81
2.86
2.77
2.57
1.83
1.93
1.85
2.19
1.95
2.18

1.79
1.89
2015
1.91
1.90
1.59
1.63
1.84
1.97
2430
2+29

2,18
2el4
2.27
225
2.18
2402
2.18
2.11
1,75

2.73
3.09
2475

2.93
2.88
2.80
2452

2.70
2.71
2.57
2.69
2.70
2.,38
2.70
2456
2.78

116

M

14.56
14.45
14,57
13.52
11.70
12.50
14.69
14,51
12.72
12.56
11.62

18,19

15.7S
16.24%
16.06
16.85
15.53
16.20
15.79
15.90
15.75
15.68

16.87

17.14-

17.26
17.14
17.56
17.26
16409
16.63
14.74

17.46
17.22
17.96

16.09
15.50
16.15
16.13

15.50
14.75
14,41
13.43
14.55
14.63
15.41
14.54
15.56

SE

1.95
3,75
l.64
2.14
2.24
2.47
l.49
0.98
1.06
l.29
1.57

0.89
0.85
0«55
0.57
lol14
0e43
1.00
0.80
1.37
l.08
0.78

1,66
1.35
2.27
2.07
2449
2.28
2.36
2.64
2.38

1.98
2.30
2.37

1.89
1.76
1,20
1.256

1.40
1.79
1.50
lal4
1.32
1.538
1.60
1.06
l.42

VAR

94,80
82,36
95,86
92,92
85,80
75.22
87.07
91.58
95.59
B8.77
81.38

92.30
93.41
97.08
95,53
80.03
98.27
87439
92.77
8l.10
91.23
92,23

$0,52
96410
88,03
90.07
82,71
86.58
84,50
81.75
41.54

86,22
67.22
76461

86,93
87.57
95.14
92.54

86,87
86.21
90.10
94.94
94.26
92,32
91.538
93.62
91.05
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APPENDIX C.=~ANNUAL RESULTS OF HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE

. DATAFOR STATIONS USED IN‘THE ASSESSMENT ¢ ==CONTINYED

11530500
11530500
11530500
11530500
11530500
11530500

12031000
120310vvu

12031909

12031009
12031000
12031000
12031000
12031000
12031000
12031000
120310¢0

122005400
122003500
1220659v
12200590

. 12200500

12200500
122923503
12200500

12433000
12433000
124330090
12433000
12433900
12433090
12433000

12510500
12510500
12510500
12510500
125105¢Cu
12510500
12510500
12510500
12510500
12510500
1251050¢
12510500
12510500

wY

1966
1967
13648
1969
1970
1972

1960
1962
1963
1964
1965
1966
1967
196u
1969
1970
1371

1963

1964
1965
1966
1967
1968
1969
1970

1960
1961
1962
1967
1968
1969
1970

1959
1960
1561
1962
1963
1964
1965
19566
1967
1968
1969
1970
1971

N

207
365
366
273
147
156

354
3090
216
308
362
365
363
363
355
364
364

349
364
358
363
365
36A
354
330

360
363
363
365
345
363
355

339
332
340
348
354
348
340
323
361
358
346
360
354

A

6493
T.90
9435
TeT4
5.90
5,14

634
6495
7.28
6433
Te68
Te00
7«21
8423
Te13
T35

S.24%
4.22
4677
467
4,91
".60
S.n9
5.20

8,19
9,16
691
7.93
8.39
8.67
8467

9,46
10491
9.94
10.04
9.73
3,00
8.98
8et2
2,64
S,46
9,65
8,83
9.05

c

2.47
2.33
2.70
2.43
Cel4
2.82

2.71
2.81
2.72
2.68
2.81
2.68
2.65
2,76
2.81
2.80
2.73

2455
2440
2.53
2.53
2.52
2.63
2.58
2457

2.50
2.61
2.55
2.47
2.31
2449
2+51

2.80
2.88
277
2+84
2.76
279
2.82
2478
2.72
2084
2,77
2.88
2.75

117

M

13.3%
13.44
14,68
14.10
13.03
13.01

11.94
12.17
12.82
12.10
11.70
12.00
12.53
11.79
11.60
11.66
11.21

9.33
8.18
2.00
9.14
8.84
9.21
2.04%
9.30

10.44
11.93
12.18
11.16
11.75
10.37
11.05

11.68
12.30
13.10
12.83
12.94%
12.08
11.46
12,41
12.37
12,01
11.90
11.98
11.24

SE

1,05
1.47
175
1.04
1.10
1.11

2400
2406
2.01
1.45
1.83
le6]
2.03
2.00
1.89
2.07
2.25

l1.02
0.99
0.98
0.92
1,00
0.95
.20
0.80

1.12
1.21
1.00
1.09
1.84
0.96
l.12

2,10
2445
2.32
2.09
1.82
1.63
1.77
1.56
1.66
1.66
1.43
1.88
2.40

VAR

88,19
93.17
92.68
94,45
71.26
54,09

85,34
84,70
83,50
90,92
89,39
91.35
87.51
36,68
90,26
85,62
84427

93.21
B8 .89
92.256
92415
91444
24,36

95,37

964,38
96.68
96403
95,99
91459
97.62
96,69

90,85
90442
90,02
91.94
93.44
92.26
92,71
94,21
93.14
94,10
95,56
91,75
87.69
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APPENDIX Ce=~ANNUAL RESULTS OF HARMONIC FITS OF AVAILABLE STREAM TEMPERATURE

NTYPE STATION MO,
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\

DATA FOR STATIUNS USED IM THE ASSESSMENT,==CONTINUED

13154500
13154500
13154500
13154500
13154500

13154500

13154500
15154500
13154500
13154500
13154500
13154500
13154500

13212500
13212500
13212500
13212500
13212540
13212500
13212590
13212500
13212500
13212%00
13212500
13212500
13212500

wY

1959
1560
1961
19062
1963
1964
1965
1566
1967
1969
1979
1971
1972

1959
19690
1961
1962
1963
1964
1965
1665
1967
1969
1970
1971
1972

N

359
363
361
365
364
365

366

365
366
365
364
360
360
26A
223
364
365
368
365
364

A

5.05
S.28
525
6.00
5.43
5.72
6.50
7.01
4094
7.25
5,28
6.76
7.13

8.65
10,10
10.21

9,37

8.25
8431
7498
10,11
8.46
8,62
7.36
Be45
8430

C

2.81
2.84
2.91
2+78
2.77
2.70
274
2.84
270
2.79
2.82
275
2437

2.89
2.81
2.94
2.94
2.77
2.74
2.63
2463
2479
2466
2.69
2460
2.62

118

M
14.33
13.77
14417
13,35
1l4.04
13.40
12.87
13.31
13.97
12.70
13.33
12.34
12.06

14499
13.94
15.63
la,452
14,41
1343
12.67

13.43.

13.80
12.04
11.56
11.08
11.63

SE

l.02
1.17
0.97
1.06
l.16
1.30
1.11
1.25
le44
115
1,47
lel2
l.24

2.28
2443
2.08
2426
2452
2.28

2403

1.77
2413
1.66
2.12
1.94
1.82

VAR

92.54%
91.09
93,67
93,05
91.68
90,62
94,49
93.32
85,39
84,75
85,90
94,30
94,00

87.01
AB8,63
S1.79
89.59
84,16
88,21
83,26
55449
58,81
92,81
B4 426
89,70
91.15

R T S AR
-

T v m———— esesw——




Appendix CJ3--Explanation of notation

NTYPE - Form of input data:

2--USGS card form no. 9-1540, daily records, two cards per
month, nearest 0.5°C.

3--Daily temperature cards, one card per month, Celsius units,
nearest whole °C.

4--Daily temperature cards, one card per month, Fahrenheit
units, nearest whole °F (output expressed in Celsius units).

5--USGS card form no. 9-1844, daily records, four cards per
month, obtained from WRD daily values file.

Station No. - USGS station number

WY

SE

VAR

Water year record begins on October 1 of the year preceding that
which is specified and ends on September 30 of the specified year.

Total number of daily temperature values excluding O°C or missing
days for specified water year that were used in analysis (maximum
possible equals 365 or 366).

Annual amplitude of the stream-temperature curve, in °C.

Phase angle of the harménic, in radians.

Harmonic mean annual water temperature, in °C.

Standard error of estimate of Y, a daily temperature value, in °c.
Two-thirds of the daily temperature values estimated using the
harmonic relation should fall within ¥ SE of the recorded

temperature.

Percentage of the variation in daily temperature values that is
accounted for by the harmonic function.

i19

i

R T |
1

by -

it RE

WP w1 R

FL




orr't (43 Z1 991 TI'L o€ A 6L 00s‘LT €St T 961 961 009LL890 . 4 - -“
8¢ L1 oL 6€ €1 €T o (44 000 I p1 o'y 000°1T GSI 981 000L0890 €€ )
091 . L9 (74 9% 9C ST o 44 ozL't 11¢ €8 SL £6 00S8LV90 [A S “
1 X4 [ §1 9't 99 0t L 1) LS 025C9 00€'1 008‘c 81 €0 00562£90 1€ |
4 194 8 S¢S rAl A o S¢ ovl'y 8¢S 123 081 81 00580€£90 (113
61 11 S'e €S 0¢ 6 o [43 000°'cT ove'y . $89 154! Lyl 00LP6290 67
=1 6¢ 't oL I SN ) oL 095‘sp ol1's 0ee'l €61 61 00S+ 1290 8¢
11 S8 6¢ L 88 £ o 9 00L°'€T 09¥'T1 0£€'s 691 61 00568190 LT
€8 6T 9'y 1] vl 9¢ ) YL 0ST'9 LEY 1 74! STl 000vT150 9¢
[44 68 9'¢ 69 68 'l 0 6S 000'¥S 00Z'S ovS 91 91 00S$780S0 Y4
i 6¢ 69 9T oL £ S O | o 09 00E'bT 00€1 14! 6L1 81 0005050 $C
{
.__ I8 9¢ oL 161 T 0L € 161 OI— (1] Gl ol— 0 661 00TLLZED €T
~ L3 ov 0’8 oyt [44 €l Tl g8¢€¢ 01— (1] G ol 0 Lig 0099LC€0 (44
, OLT 11 13 1Lt 0l 6T € (AR ooo.mw ocTr's 91 1T v1tT 00S152€0 1C
ob 91 L'L 1 €L 67 L 6b1  008'6L 069°61 orI‘t  0fT 3 %4 €59640€0 0t
© 8T 6 o't o1t €1 14 o 901 000'LY 08’9 01zt 401 48] 00S68¥C0 61
.“ 14! 66 {18 4 6 LT s () 89 008'c 9L9 v'e LY €8 00512€C0 81
0’8 6'S ot iy o1 6 0 <L 001‘g1 01¢g'9 Lo 0§ $01 00S0Z€T0 L1 o |
‘'8 96 09 9 L1 ¢ O 19 o't  TI6 Tl 9 €8  O00EIE0 91 « |
T T T st o8 T st e TT 0 v0T 09S'S T 616 T w6 611 ZeTT 0SL96TTO TSI
40T 8 6b o€ 1384 1 o Ly L99 YT 70 TTTTZITT €9 T 000S8TT0 v T T B
i b6E toLs 8¢ - 0t 9T 9 o LS 0s 6 0 It . 89 000LLTTO €1
< 61 €l SL LE [ 14 o 0L 0081 697 0 LS 88 00TELTIO [4!
09¢ 1 1Y [4! ov [ 9 o 69 oLL A4t 0 €S 68 00595TC0 11
(1] 43 61 €8 8 81 L I Tl S06 9 L't 14 6y 005€STT0 011
S6¢ 19T )41 8 ST L o el OLI'T L6 Sy (34 6Y 000€STT0 6 m
(9:74 €81 701 8 ol £ o €1l 098 £ LS (414 6V 00S¢STC0 8 ;
11 '8 oS 184 rAR> [ € [43 00L'vy 0098 6T 8 Z8 0006C170 L
14 01 Sy ov od 91 14 SE - 0959 oty 12 6¢ 6V 00S€£80¢0 9
89 'y 0?7 6l TS rAR| I’ 0LT 0£L'9 ov0'1 [ 0l1 61 000€L910 S
1T 01 '€ €8 oL [ 9 LL oLY'1 6¢€1 [ 171 121 000t16¥10 14
bS 6T 11 6 (44 [A} €1 901 000°91 06£'T 9 (43} €SI 00SvLY10 €
LT 06 oS 1L $6 974 (0} €9 001°L9 00T'¥1 osY'T €6 14! 0GSE9¥10 [4
-8 11 9’y 8 [A R 10 €L 000't6 008'S1 8¢ - $01 6v1 000+8110 1
v Xep uesp uN XSy U UIN Xep uea|y Ui soquiny 1q
EN N IN IN o wne
D . £ON sd1pyosip weang : 2po)

L 996 ] 8403 K 4910 Fupmp BIVD SIQOIFOAD JOf_SIIQUIIIN_DPOII21D8 4O SITIDA DIDD FUIAI XD LoD MDRM [O, [rmursstn S~ (] XTpuoddy.




¢ e

o wma s e

b AL

Y \ 99 Y4 88 §'S  6¢€ ¥T vy 000°ST 00¥'Zt 0€9'l° SLT ~9LZ 0000SE60 ~ L )
STE rad €9 €8¢ 06 OV A 9¢  008'TS 0Z€T 06 L8€ L6E  00SGLEGO €L :
98 14! 9'1 £5¢ 61 ¢ o 99T  009'TI 098'1 Lzt 6Ty  ¥SY  00089£60 L ,
oL 8¢ 8L (4%4 2 6¢ L £ 00L'8T 06t'9 0S0'C LOE LIE  000SIE60 L .
059 65 A 90¢ €S 11 0, ¥ Ovee 80L - €01 120 T€T  00S90£60 oL ;
0s St 81 4% SR 2 0 2 A 09L'1 9¢ SST  SSI  0001ST60 69 _.
® ¥€ 1z €1 96 IT 99 Tt 8¢  0gg'v 00+'C ot Y11 0Z1  00SHEZ60 89 .
$69 44 1£4 602 vZ 9 4 pLT  OOL'IE 0849 ¥9 T0€ 60 00508160 L9 “
§T £1 Tt L8l 16 £ 4 ¥6  COV'II 0122 s SIT  SIT  00SIS160 99 i
ﬂ 00S'PI  OLS'V 5T L0z 11 8T 0 61 oov'or e8P ' BYT  £5C  OOSLOPAD  §9 _
! 0s1 44 14 I v8  §¢T 0 L6  011'e 108 0 LEE  8EE  00E£8SES0 $9 _
| 44 9L 0 oLz 9¢ Il o 007 Of8't 0811 ¥ 19¢ OLE  000€I€80 £9 X
m 0zl 0S 88 19 ST € o LT 008§l 081 16 4y 19 00011280 29 “
i 000'¥T  0OSS'T 81 [ §4 ST O 9 69  000'€T 1¥€ €8 60T 65T 00568180 19 ~
: 002 16 A LLZ T V'8 o 091 00Z'69 00€'1 9 €Y SOE  00SS8I80 09 !
I 8¢ 9'L 91 61 61 o LL 00861 000'€ $0€ 90T €€I  00S9LI80 6S i
6S1 8y vy 1€ 0SS L o €12 oov'cT €L8 18N L6T  ISE  00S¥9180 8¢ i
M 89 w L 801 ¢S €1 o 6S  oov'ty 0cb'e 9% 02T 191 00029180 LS _
: oL 8y €T 69 €9 91 0 €y 0ST'L 0981 9 09 9L 00085180 95 —_
P oTTr o ste TEe €61 92 TS 0 __vIT _o01TS 19T 0 __ T8 60T 00S9TISD _ S§ o
;L ost'9  Le6 91 LIE LS 6L 0 __S9I 08¢ 88 - 0 68T _0SE  008€TIS0 — vS T
i 000 00£T 68 PLT r4 SR 2 o SOl 0TIl 965 0 8L  vIE 00528080 €5 i
w ovl 44 ¥ 6.1 08 9 o I€ET  0TL'6 099 T8 081  ¥IT 00089080 s |
: 0s$ 18 96 11z €S II 0 9ST  008'Z9 09$‘S £0v 681 6IZ  0SES9CS0 15
« 8¢ §T o1 601 ST ¢ o SL 001z TAR 7 90¢ 0T PET 00014080 oS
9¢ (114 ' 88l v ¢ 0 6  00T'€E OLE'Y 6T PPl 01T  00SOE080 6v
CTA LS L8 56 YA ¥ A S6  00¥'v9 . 00I‘0Z 001 T 90T  000L9ELO 8P
1143 8zl €S €01 €v ¢ o €01  000'(€E1  00S'SI 008 01 €01  OO¥PYELOD Ly
rAad 143 Siz 18 0§ 61 0 8y  000°61 091°¢ 18 (43 8 0091€€L0 9%
we $9 ot 15v 01 9¢ o IS€ 00061 091°1 ¥'8 98¢ €6V  000IEELO St
Y T6t or1l 81 9L 8¢ TI 0 99  000'TCT  OSH'TE 0s9'y S8 S8 00S€9ZL0 42
Al L oY 88C 8¢ § 0 6T 000'SE 0L6'E LS 10€  0SE€  000S¥TLO £t
81 11 84 8L St 6 o 8L  009'St 0L0°L 61 L8 611  00SE6ILO 147
. S9% 98 $9 $OE 1w TIs & SIT 00S'€st . 089V 1€ 78T  9I€  0098LILO 1€ m
0SSt 9%S € LEE 6y 07T 0 6£C  00L'16 08s‘S €l ¥v€  LLE  00VH91LO ov
059'8 0EL'T 14! £6€ € v 1§ 92T  00¥'SI €16 v 8LE Ty  000191L0 6€
0S8l 9Z¢ 4 6EP 8l 19 o L9€  009'9C 0SZ°T e I¥P  LOS  00S9PILO 8¢
,_ ol ¥8 0T ¥8 61 L8 6 ¥8  0£T'1 €31 £ 101 101  00S6E1LO LE
M. (4 L9 oL S8 9T ¢€'§ A s8 008'IL orv'L £6$ 98 98 00526890 of
r.. _uu b_ 8l____ 09 98 __£6___ €K v____98 %w«.tit@u; £l IRt OB s OQQUEGIO s 56
™ ey Sy —— " M P o ol B



122

[ Jst7 Tu T &7 7719 Cs1 v T U0 99 ot 9 TTT6 T §9 7799 T 0001L00S 88
eC 4 Ul S¢ €l 6°¢ T 61 0¢6'9 o111 6S (441 (44 00sTIcel L8
o€ 1Z4 9] 123 1'9 97 1) €S 009°8T 00801 oLS'y L6l L61 00SvS1El 98
o1 €S SI A2 G I'e 9 I€T  00I'€l 0s¢'s 9y 161 ISt 00s01sCI S8
09 0 14 €L 6¢ L1 T 14 oov'ee 061°‘8 9cg bL SL 000€EYTI ¥8
ot s o 19 L 1% (1) 19 00g‘Le 00991 osv'y 19 19 00500CTI €8
) vy (A LS 09 o1 I LS 008'62 09L'€ L81 8L 8L 0001€0T1 8
89 0¢ g 8 S'E 6 V) 143 0N6'+8 001°91 0Lz L9 96 0050€ESTT 18
I 9y I't +8 6¢€ 9 o LS 000'LST 006'TE 08 eyl 891 000LLYIT 08
0€T v6 98 R 150 S 8 2 I €S 0oL TV 0zs9 (307 LST 691  00S€oEll 6L
) LS1 SL i1 I€ €8 1T L1 (4 056'8 8IS 89 1s €S 00STSIIT 8L
8¢C 91 0T . 6L (A4 A ) LS 09T 8vs 1T 8L 6L 00001560 LL
- 174 A ¥4 3¢l 19 8T L o Ly 0887 0501 143 T 9 00070560 9L
1) 81 £6 8 8L 't 0T 70 0§ 001'8C 00T ¥1 61 76 9¢1  00S1Ty60 SL
Ui Xep  UBI U XeW ueop Ui soquiny 13q
€N N IN LN uoneIs -wnu
) €ON : sS1eyosip weang : apo)

I RAPDK 4900 S24T XIWE_DPQOTIONS AQL 9] QOO hli AU BOVIDRPIOLDPUPLL X0 SIS 8 B [ O StDURUING S G X0 Y.

A Y



[

01€ .
00T'1
£9€
19§
Siy
*l 11z
9LT
0£8
8T¢
6€€

$9¢
06t
Il
C 0€T

L9

98

8L1
081
¥9¢
oLt
(433
w

0Lt
93¢
1y
oLE

67
9¢
8y
00€
0S

XeN

[P g

oL

IS¢
8¢€T
LES
0€T
(423
01¢
9tl
144
81¢
ove
MW

651
80¢€
901
001

137
65
12

uedN

A s

(48!
$91
0s1
06

1Z4
1Ll
8¢

8v1
€L

€el
otl

0L
LST
[44
0s

4!
(A
08 .
14
981
14!
St
oc
S1T
0zt
LT

14!
91
£l
61
¥8
[4*
81

UIN

\

991
ov

13

6¢el
091
144!
9¢tl
LEl
¥8

6S1
8l

161
0¥t
ILl
81

41
6¢
v
24
SL1
0¢
6T
LE
ov
8

8

8

ov
oy
141!
8
%6
69
08

9N

00€'C
029
066’1
$S9
918
9¢8
9LE
69%
0L9't
8Ty
STy

o1-'
01—,
viz
yel

99

L1t
661
90T
06¢
€29

889

08

SSL
L8
$96
¥89

[43
LOT
L8
Pl
ovt
o€l
96

XeN

0sI'1
wy
001°1
1494
0SS
6LS
81¢
1384
¥S9
00¢
140

01—/
01—,
002
pEl

6v

LS

LTl
[4!
681
oLt
IS¢
9§

611
LLS
€69
61S

9¢
69
9§
9L
00¢
88
S9

ueo\

ssa

581
134
1244
80T
16T
ILE
8L

8¢¢
0s1
s6l
91

01—/
01—/
(AR
yEl

SE
L1
144

. oot

8¢
148>
L6l
6C
6€
9s€
1327
6S¢€

137
184
67
184
Svi
115
ob

N

‘1€
6€

€e |
1Ll
67
6T
£
€€

91
6
681
133
ol
144
0$

SN

01ST
£v9
0LTT
6l1L
010'1
668
$8¢
96S
0161
Ly
wy

9ty
$£9
ooY

9%

€01
3741
00C
3¢
60%
839
9LL
Lo1
[88
001
oLVl
€03

¥8
L1
L3
£l
£05

-Let

L1l
Xe

v e miw s

0C0°1
(4614
001°1
69y
SLS
£99
12X
1447
LEL
[£%23
Y43

9LT
ey
[4y!
90T

12

96

34!
681
07T
1447
16¢€

6L

191
yi9
96L
143

$9
8L
S9
£6
¥8¢
86
€L

‘ueo

ysa

161
661
9Lt
SLt
274
T9¢

6L
LST
161
081

otl
061
29
16

(43
8¢
sS
8E1

e
1 X4

81T
Sy
184
60v
98Y
oLy

14
[4Y
0s

151
£9

ut

N

91
143

6¥

6¢1
44!
€01
911
Lel
¥8

6S1
€81

144!
8€T
1Ll
SOt

so1
8¢
8¢
6T _
6Tl _
sz
LT
9¢
6€

9

9

9

14
(43
681
87
9§
13
65

PN

961
981

£0C
[4:31
Ly
y61
v6l1
YA
y91
S81

661
L1g
14¢4
Set

41!
€8

€8

€T

IN

009LL890
000L0890
00S8L+90
00562£90
00580£90
00LY6290
00S¥1790
00558190
000¥2150
00528050
000¥50S0

00TLLTED
0099L7¢0
00S157¢€0
$S9640€0

00568520
00S €20
00S0ZE70

~ 000EIET0.
05196270

00058c0
000LLTTO0
00T€ELTTO
00595220
005€£S2C0
000€STT0
0057SCC0

00062120
005€80c0
000€L910
00016¥10
00S¥YLY10
005€9%10
000r8110

Jaquiny
uopeIS

~yais\&\nvnzx.ﬁsn\55kxsﬂh!!zisxahwix!&lkﬂnuukuhaﬂgiss‘

Ve .
£ |

1€ !
0¢
67
8¢
L
9t
14
144

€T
(44 i
1T
(114

61
8l
Ll
91

123

14!
el
tl
It

0 QO
—

S Eu i e A

13q
-wnu
opoD

— a~.:!!h!&!’ht!:v.:33!6832!;&)!§Nﬁ-ﬁw

s



443 £8C 8€T 96  1£9 £0S STy 65  £59 LYS sSSP vL 0Tl 00SYET60 89 :
0sL 66€ oLl 60T OLE'1T  8fL 9 1 0£6'1 9.8 68T L81 60€ 00508160 L9 !
16 9Ly SOI - L8T OPS'1T  €TL 91z 95  05L1 £88 8 191 SIZ  00STSI60 99 “
06'E 010°C 91Z LOT 008'ST O0OC'I1 0OLS LST O00E6Z 00£01 we 00T  €5C  00SLO¥80 $9 v
006 e 971 LLY  00ET €IS 6ST LOT 0161 L79 0 0TI  8€€  00£8SES0 ¥9 u
* obP 951 £8 1L 169 992 SE1  8IT 08S $8T pS1 26 0LE  O000EIE80 £9 w
0zT #91 001 19 v S62 $91 19  0I- 01— 01— 0 19 00011280 29 i
06T iy ov €Y 00L'€T OI1'T 8  +$0T OI— 01— 01— 0 65T 00568180 19 !
: €Sy 992 44 LI 0p8 $0S €01 8IT £89 LS 801 1L SOf  00S38180 09 _
; 90¢ s61 96 (44 SR 1Y 6L 971 1Tl 01— 01— 01— .0 €€1  00S9LISO 6S
. 0zg €€l 0t STE  LES L S€  LET t¥S £vT 4] 201  ISE  00S¥9180 85
M IS¢ £81 £8 801 I.L€ $97 oIt L0l oIT 91z 91T I 191 00029180 LS
. 8€T L6l $91 69 L £87 we LS TTE €Lz . 75T A 9L 0008S 180 9s
,_ 00s°1 LyS ocl €61 OLL'T 0TTT  1vT  TTL  069°T o¥0'1 ¥ L9 60T  00S9Z180 SS
i 0L6'V Ak} SL LI  00€'ST OLL'T 11T TIT 0oL 002°T SLI 16 0€€  008€TI80 $S
M 009'9 oI1°1 Y81 €LC 008'vP 08S'S 8TL OIZ 007'€T  08S‘E (4% 2 9 1€ 0058080 €5
| 0Tt L8 91 6L1 66T 191 S€  SIT  €LT L91 LE 8S 17 00089080 49
. 01z 144! ss 1T 099 1433 9Z1. SET  0SI‘I <4 L6 SL 67T  0SE£S9080 Is
“ ¥s LE 1 It zel 66 (S} § G 741 S0l 69 %4 €1 ° 00014080 0sS . <
ool Ts 1€ 8 €8 Tl €8 T 18 .1 ol 8L z 01T  00SO£080 6% 4
“1T T ST Tise Tovee TUoskl T TTLe TTTeLTTT9Ib T UTOLL “ps s6 901 " 000L9€L0 T8y T
U 1423 061 89 €01 8LL LLE 901 8¢ 196 9SH 071 001 €01  QOPPYELD LY
,. 9P 1439 L9z I8  0TTT  £v6 99 I8 01— 01— ol— 0 4] 0091€€LO 9%
098 £9¢ 08 80y 0I— (1) 01— 0 oLY'1 £09 SII vbP  €6F  000IEELO St
£&é 621 0s 69 9.9 89T ol 0T  SIL £5¢ 6 89 S8 00S£9ZL0 1 2%
078 4k € 81T  ¥T¢ e | KA/ oty 092 L9 $LT  0SE  000SHZLO £v
%4 821 +0 F ) 01— 0I- 0 L0T SLI 8€1 8L 611  00SE61LO 142
8S¢ 891 w rAS AN o 01— ol— 0 086 1873 L8 $0€  91€  0098L1LO 187
st 8T 9 6L 01— 01— ol— 0 060°€ 0sZ'1 491 LEE  LLE  O00YH91LO oY
. 080'1 96b 801 1€€  oI— 01— 0l- 0 00L'ST  OvT'S 8€€ 6 vy 000191LO 6€
* 009 682 89 18 01— 01— olI— © 060t SL6 el 1€y LOS  00S9vILO 8¢ ;
oov'1 LES LET $8  00I't  OIS1 SSsy €8  OII‘t 058‘1 1434 8 101 00S6E1LO LE ”
- pLE 6€C 74! s8¢ LIL oy 81 19 bl oty £81 8 98 00576890 ~ 9¢ i
(4:14 LLl 9L 98  66€ $ST STI 09  9lp 29t LET 98 98 00048890 g€ :
x&E 53—2 5—2 QZ XeN :auz EE wZ xuz cmo«z 52 N FZ 398:: ] “w_mz H
:oﬁ-&m
QiH ' ssa asd apo)

‘rE
;
,g

Rgmp. ﬂ%&“ﬂﬁ!\&bg%gi!ékﬁ §ﬁ%




e

1125

]

e —— e ————

.

0SSt Tw.__ 19 _sot___ ¥8___ IS __Sb__ Ol _ . S8 SS (44 99 _ _0001L0OS __ 88 i
L81 Lt 9¢ T 90y 69¢ oL 91 12y S6T 88 It Tl 00SZiTel L8 .
(444 S8l s8 611 IS¢ 80¢ T 9l 18¢€ 66T (4] €l L61  00SvSIEl 98 :
(441 001 8y syl TTT 06l $6 € 9t SLI 8 0€T ISt 00S01STI S8 !
101 SS st €L LOT 8 Sv 91 oCl 8 144 125 SL 000€€vl ¥8 |
0¢ (44 €l 19 134 €€ & 61 184 33 St 19 19 005002T1 €8 u
9t St 14! 8S €L 6§ (14 St 8 8¢ 8¢ LS 8L 0001€0T1 z8 “
€01 €L oy 48 (4114 801 ss LL €8 S8 S8 I 96 00S0€S Tl 18 “
081 oll (44 ¥8 [A%4 84! 9 LL 91 LTl 06 € 891  000LLYVII 08 |
08¢ ol 9T [4:] 989 8S¢ 8¢ L 0L €LE vSt € 691  00S€octl 6L !
1233 £6T 201 i€ LSL $69 0g9 T ogL LS 89¢ 1$ 13 00STSIIT 8L _
LT 0T [4 31 6L 96¢ Y0t 8L1L 99 [%4) 4 I8¢ T6l 1T 6L 00001560 LL )
017 pLI 171 19 oL §8S €6 ob 9L YA (4414 0z 29 00020S60 9L !
08¢ 8ve 91¢ 8L 018 1€L 19 19 018 1444 99 135 9¢€T  00SI1TH60 SL _
88¢ Let 161 88 SL SG6S g6 9 08L S6S Lyt Sv 9LT  00008EG0) YL :
0£0'1 ove 8S1 €8T  08¥'l  LTY Lz 0ST  09S°'1 tL9 8pT 9T  L6E  00S6LE6O €L _
008 ove 811 9S€ 0T0'T  6Sv pLT  LLT  06T'1 9ts S61 ozt vsb  00089€60 L
088‘1 148 ott TIT  091't  ¥8S SIT 611 Opb'e L19 1 {44 881 LIE 000STE60 1L
0sL 6L sti 90T 6£9 99 £0C 6¢ 08€°'C yos (444 P8I CEC  00S90£60 0L

{ ATSIII « | - S—— -, ZEL. 9EY. $LT e Ol BE ALY LT L., LLL. !hhhrotn»oghhﬂ%;ﬁblliv’l-



Tee
0887
050°T
00%'1
01Z'1
209

- . 0v8

_ 009'C

£iL

69

w 9LL
Sv6
108
90L

691
00T
[£:1)
. 85¢
009

PP et e e — et ¢ —— o e - — ———— ONN\u M
j 00€

09%'1
. 001‘s
0cZ'9
00S'T

3
i
|
{
{
i
1
!
|
'
{

_ 061
“ 081
i (44!
f (VA
€0L
€97
§eT

.

XTI

# e iy e e mmmamena o camem ey e v - em—— — e e o— ONﬂuﬁ -

PEL
oLY'1
$69
8
916
$9€
SH9
090°1
01§
$1§

14724
69
eVt
o€

1L

€01

81T

85T

P0€

989 T
979 ~T
I

eVt

Ly6

oLI‘Y

331

¥6
96
8L
911
1384
91

A

uespy

) |

1432
79§
Lvt
LLe
SSS
811
13214
6€C
90¢
997

(1144
[42°
€01
(4

8¢
8¢
8C1

YA
(443

8L
$9
8¢
sog

19
0s
St

€1t
L6
09

W

¥61
0Tl
(A
801
otl

LN

981
£6

£0T
81
Lyl
¥61
14!
st
91
$81

661
Lie
144
S€T

(41!

12)
€8

89
88
68
)4
6v
6v

(4]

6y

¥61
4!
€91
124!
6Pl

IN

(424

000L0890
00S8L190
005S67€90
00580£90
00LP6C90
00S¥1290
00558190
000¥T 150
00578050
000¥$0S0

00TLLTED
0099LT¢£0
00S1S2€0
§S96¥0€£0

00568%20
00512¢€C0
00S0Z£T0
000€1£20
05.96¢20

000$8Z¢0 -~
7 000LLTTO -

00TeLLTO
00595¢20
00S£STT0
000£5270
00STSTT0

00062120
00S€8020
000€LS10
00016¥10
00St+LPI0
00s€£9H10
0008110

1quInu
uopels

g o

[4
i€
o€
6T
8¢C
LT
9T
ST
144

£
(44
1
0t

61
81
L1
91
St
b L—
1) S
4

R

01

o O

— NN N

12q

-umnu

3po)

PONURUOD——ZL —996 T S04 4210M SULND DIOP 3190[10A0 u.a\ $2)quLm

— : P219919¢_4Of_SINDN_BIOD. PUBLID_ PU o9 [0 Kk Xpueddy.

126

oo




S e AT S wan s e ssean

E o

20 i e 183 A TGS N i oo

020'C
099C
ort'e
oL1L
LLL

0901
050°c
0£0'C

00019
0S€'T
6£6
€5L
00+*6€
011
96
123
959
L3¢
009‘%
009°1T .

00199 _ _.

£9L
001'C
sec
0Lc

6L9
0991
080°%
0€8’)
08¢'1
¥69
8¢
081
0zE'Y
007't'C
0ps'o
008't

0gc'l
X

668
€Tl
£98
Ly8
9ty
89L
0Tl
060°'1

00€'9
898
1487
€05
0€0°'S
LES
£6b
1§37
08v
$0S
0p8‘1
091'y
087’8
76T
£€9
SL1
¥S1

e
08L
0S9°1
£88
T19
(%42
S6T
996
00T
oTL's
ov9‘1
00€'T

869
81

nzo'r

amE. s ey

0S¢
€0€
9¢
8¢

I €75

981
081°1
981
¥81
$6
15¢
0cl
T
LT9
374
089

08¢
o6l

n7Yy

90¢

$6¢€
67T
[£X4
SSt1
0cl
8CC
€1t

8p¢C
SiT
Sie
19

6ST
86T
€€l
ShE
174
9L

€61

AL

PLT .
p6l
82¢C
Lct
661

901
€01
a8

sy
¥8

£6T
811
60t
6ve
86¢
89
8

<8
98

OOr ©OFT DOOZZROND . g

L6E
1237
Lig
(A X4
Sst
0cl
60¢
SIt

€5C

. BEE

0LE
19
65T
so¢
€El
IS¢
191
9L
60T
(1133
1453
14 ¥4
6¢C
el
01¢

901
€01
(4]

toy
S8

os¢e
611
91¢
LLE
1444
LOS
101

98
98

00S6L£60
00089¢€60
000S1£60
00590¢£60
00015C60
00S+€760
00508160
00SZS160

00SL0¥80
00€85€80
000€1€80
00011280
00568180
00688180
00S9L130
00549180
000279180
00085180
0059C180
008€¢180
00578080
00089080
06£$9080
00011080
00S0£080

000L9¢L0
00v¥PELO
0091€€L0
0001€€LO
00S€92L0
000SPTLO
00S€61L0
0098L1LC
00%¥91L0
0C0T91L0
00S9Y1L0
00S6E1LO

00526890
000.8890

$9
¥9
£9
(4
19
09
6S
8¢
LS
9¢
99

PS .

_€§
[AY
1S
oS
94

14
Ly
14
Sy
144
124
(44
8%
ov
6¢
8¢
LE

9¢
s€

w
|
|

-/

!
i



. . ) ’ " - ’
S - e e - zT S et e s e et e e+ -
\

_}...P..!!,(.si ot it et i e i s e e s e s e e W e % e s e Awed L m e e e mam s e e v = eim S L% mamm e e ctinm " Ak n v stn et et o on Soamn e - eoeen e e e e o e e e
1 h !
i H
!

.
'
|
@ t
!
'
i
' {
1
i
¢
t
__
) |
n
i
.
.

6b1 811 6L 99 99 0001L00S 83

B e e e I i R 1 BRI 19y e €11 e TTT - TCT - - 00STIZET - L8 - -
A A i e e e e e s QBG-GB - - 86T - ---- YD L6T - QOSPOLET - 98 L -
: © L6E §9t 811 il ISt 0Qsofsey §§ ‘

91z 8T1 19 12 SL 000eevyl 78
09 09 133 19 19 00s00ZT1 £8 _
0c¢I SL 124 - 8L 8L 06001¢e0ct [£3 _
PLT LY 16 ¥8 $6 00S0eSTE 13
69t 8¢C 66 S8 891  000LLv1T 08
09T°1 1€9 6 [ 691 00S€0cll 6L \,.
0z9‘L 1459 §st [£3 €S 00STS1 1 8L ,

* . §59 £6v L0t 6L 6L 00001560 LL
. 0I¥'L 0€0°1 61L 19 9 00070560 oL
08¢’ 0z1°} 0C6 IIT 9¢1  00SI1ty60 SL
0811 806 115 SIT 94T  (00008c60 172

, _ xep Y0 Ui " wownu 199
LN IN woneig -t :w
. ) opoJ




’ o
P PRI

s

h.o-.

ot wm o SETLE I Wt 03 Sl R B, W

(s1aquuny sjoym o3

paytodal) suoneunuialap (JS) sduelonpuod oyidads jo 1quiny -
(s13qunu

s[oym 03 panrodal) suoneunuiaiap (QUH) Sssdupiey jo Iaquinu -
(s1aquinu ajoym 03

paltodal) suonjruILL)ap (SS) WNS SPIHOS-PIAJOSSIP JO Isquuni -
(s1oquinu sjoym o3 payiod

-2I) suonRUIMINISP (YS() ONPISS! SPI{OS-PIA[OSSIP JO Iaquinu -
(papoid st [rwidap ssojun slaquinu

soym 03 psyodar) suONBUIWIIRIGP [D SPHO[YD Jo Jaquinu-
(papwoid st [ewidap ssafun s1oquunu

s[0"jm 0} pauodor) suoneuuudlep EQN 9lenwu jJo IdqWING -
(papiroad st jewidap ssefun sraquinu

3[0ysA 03 paIodor) SUONIBUTULIZIAP OFIRYDSIP WoN)s JO Jaquinu -

an{TA WNUINeU -

suopjeuuizagap N jo adeviaar -

Sn[eA WNWITUTW -

sojdures jJo Jaquinu [ejoj -

uopBION == 'q XJpusddy.

N
~N
~—t

"USAI3 21 SONJBA BIEP OU SIIBIIPUL: ~~ ~ O] —

(N
9N
SN
PN
N
N

IN

Xep
ucop
uny
IN

-




A

e R

BRI el e i do bl

e A e e -

B T R ST

LR

8I¢ $81 oL 0y T¢ 6T S 09$'T 0ST'1 €67  TITI T 009LL890 T vE T T
91 12 €1 S I's ¥¢ 6 9 00Y'09  009‘SE oov'st 12 %4 000L0890 €€ w
$8 St 11 9 9¢ 8T L1 € 01€'T 1€$ 4 8 8 00S8L$90 43 ;
o1 €8 S'L S Te ST 8T ¢ 0SE'LT  ooI‘'Cl  088'S T w 00S62€90 1§3 _
9P p'E (%4 9 4 61 ST € 859 YTy 881 (44 w 00$80£90 0g |
‘ St I 6 S I's  9¢ ¥T € 098'S OLL'E 091 T 44 00LY6790 62
‘s 0§ 8% €€ L 8T 01 € 9 0S€'6  OLS'L 010’y LI Ll 00S$1290 8T
(1} 06 (A € ol— 01— 01— 0 00¥'El  001‘TI 00601 L L 00558190 LT
A 1€ 81 68 of Ls Lg a 8 0LE'l SLT 19 S1 St 00042150 9z
: 08 L9 $'S (4 91 ¥l T T 0509 ove's £9L 91 91 00528050 ST
‘ 89 TS 8'€ £ 0s LT 01 ¢ 09L‘1 869 €12 L1 Ll 000%50S0 ¥
I'e o€ 67 £ ¥s TS 6v ¢ 01— 01— 01— 0 9 00ZLLTED €2
w oS 6'€ Lt 4 61 St €1 11 01— 01— ) o 0 (4| 0099LZ€0 (44
i yL £ L€ S ge  I'€ TT S 019°s OtE's 08L 41 Al 00S1SZE0 114
__ () () O 01— 0 0l— 01— 01— 0 01T 00§'ST o'y v v $S96v0€0 0T
! £6 9L 9 8 1L T 8 00Z'01  0OvT'9 ogv's 8 8 00S68¥20 61
i 11 v'8 oV 9 ST 9 € 9 069'C 158 4% L L 00S1Z£20 81 :
” o1 $9 SP 6 9 € o 6 0051 016'S 0s6'T  Of 01 00S0ZET0 LI o
Lo __ 8L 89 6 SU ¥ T 6 06L°E 68S°1 00p 6 6 000EVE€20 91 9
st T e L T TeT e T T o T8 T T 09L'T T 080T 8¢ 6 67 0SL96TTO TTT ST T
PO ) £9 s € TTYe o O 7€ 7TPES T I T 6LE € € 000S8ZZ0 "~ "1
L91 06 ST p e Tl (A p ove's 0z8 91 2 ¥ 000LLT20 €1
€1 4\ (4 € 67 01 0 b 98L 76T €8 S S 00TELTT0 41
£6 £3 8L 9 g € 0 L 799 9Ll 6 8 8 00595220 I
61 €11 1€ or Ly ¢ o 1T 9l 8S €l LT L1 00SESTT0 o1
15T $S1 Ly I 61 s 0 Z1 olg 66 43 LT Ll 000£5220 6
¥S1 68 vE 6 S " & of  LEI (32 ve 91 91 00S2STT0 8
8’8 9 6'€ T 91 6 6 00T+l OvT's 08s'y Tl 4| C0062120 L
06 9'9 0 T 1 01 o 6 oov's 081 L8E 11 4 00S£8020 9
. SP y'€ $'T 6 2 SN 1§ 6 0Tl 61L Y4 6 6 000£L910 S
11 98 'S 8 I'v TI¢ 0T L L1 i LT 8 8 00016¥10 2
€€ €1 oL ¥ €1 <8 0S 9T  0STH 09T 08c'T LT Lz 00S+LY 10 £
89 9'v o€ 1z ¢ I 1 0T  0s‘LT 00611 01z's 12 1T 00SE9%10 4
. I1 S'L A o1 | A A | SO 8 O0L'€S  001°1Z o9L'6e 01 o1 000+8110 i
52 :«ez EZ XmE :aoE 52 x«E 5«02 EE Iaquinu 19q ~
. eN IN IN SYAN  yonee -unu
€
N . o] . ON o} 2po)
'. r..”.llsll: __521qULIDa Pa3>3)3s 40f sanoa p1ySiac-aRioydsip, uv 1T DUIBLLXD PIT, SO A ' —f Jypuaddy, -



P——

mh Om vm mmm.mm.m T — T

0059 009'b1 0Z€'E 6 6T 00008€60 L

L't
133 14! '8 [44 s St L4 S 4 3 098'S 09T'C »s8 (44 [44 00S6L£60 €L
9¢ (4! 99 81 06 Tt [ S A 098'€ ov6'l wL 81 81 00089£60 lL
144 9 81 144 ze 81 ot 91 0eb' 6 ovs's 008‘t 8¢ 8¢ 000S1c60 1L
99 Ly 0c Ll s¢ 79 8 8 000'1 9L9 99v {4 1T 00£90¢€60 0L
14! L Sv . [4¢ re st 9 14! 09+°C 0st'1 1L (44 (44 00015260 69
Lc 61 Tl 14! L €€ or L 0z0'c 0C0°C 1€ St ST - 00SveET60 89
ocl ¥8 6¢ L 81 9 9T ST 008'1T 0S89 0L0'€ 8¢ 8¢ 00508160 L9
4 1 9 8T (4 B A 4 e 1e oeb'y 0ze'T 099 6t 6€ 005TS160 99
(113 4 0s€°T L6E SE 08 L't 't gg 0991 061 LY4 St SE 00SL0t80 §9
14 33 123 14 re 9t ye @t 0£T'1 1 X4 £9 61 61 00£85€80 ¥9
L&'} v'9 (24 9T Ly o1 L 14 o11'e 0TIl 61S 9t 9t 000€1£80 £9
L8 |§4 Lre 14 I | (4 (44 oLtT (472 $01 144 14 00011780 9
06L’S 08L'T €51 6 o= oI ot—= 0 Ly9 sel B & ¢ 6 6 00568180 19
zot £l 0t €1 It 08 91 11 091°1 68S 961 €l £l 00588130 09
091 IS 0c P I'9 0¢ L S 4 098'¢ 0Et'l (42! 14 14 00S9L180 6§
0s Le S1 4 Sl [ s o1 0151 L8S (441 (4 CI 00549180 8$ 0
L9 8¢ [44 LT vy 61 ¢ ST 0El’9 08+t S19 Le LT 00029180 LS
8 Ly L4 144 ge Ll g i 006 ¥ o8L'T 6TL ¥ 144 00085180 9¢ -
6y ___0ST__._9€l ___6 __69_TE___ VI _8 __0OT __€0l___ 91 __ 6 ____6 ___00s9zIis0 _ sSs
0911 __66€ . _€CT__ . TL_. T9__LE___TT__6____65 _ _ 8T (43 (4% A 008€TI80 _ ¥S
. 0€0°C opi‘t ¥19 tl o= o= 0l— o L08 8I¢ 88 ¢l 41 00578080 139 R
- 8¢ 123 0¢ o1 81 01 ¢ 8 9L 6LE lii4 01 01 00089080 is !
STt 49 L 8 €l T9 8¢ 9 09€°6 0T6'v 00Z°1 8 8 05£59080 IS
6t st €l 144 s1 8 14 4/ 00¥'IT 088y OtT'l 14 144 0001080 0s
Ly 6C St 144 gl 6 C [44 006'ST  0S6'9 096'1 14 144 0050€£080 6v
601 IS L 9 ¢ 01 14 9 00L'8CT  008‘¥I 06¥'9 9 9 000L9¢€L0 8y
£el L8 1€ 91 ol ¢ 4 91 00S'vE€  00V'SI 09L'S St 91 00v¥HELO Ly
1§24 e 6€l LT oy 91 8 Y4 00601  0ETH 01s'1 Lz Le 0ovigeLo 9
89 9 Y4 [44 s 0¢ 91 Ll 0s9°S OLE'L ove (44 (4 0001€€L0 Sy I
L6t 144! 143 9t 9¢ €T ¢ 97 00S'TL  001°SE 00z'01 92 9t 00$€97L0 144
i 8L6 66T SL 44 oy ST r 11 00911 00Z'S L6 |14 IT 000S$TL0 134
61 £l I'6 St §9 0¢ ¢ el 00E‘€l - 0SE'9 091°t 61 61 00S€61L0 (44
£l 69 133 £ Sy Tt 61 Ll 06€°6 09L'E L6T £C 1 14 0098L1L0 84
OLE'T 86§ 8b¢ 1 X4 g 9T 1 G A 009'ST 0099 08’1 € €T 00v$91L0 oy
068°C 0zs‘1 679 81 09 ¢v 8¢ § (US43 0s0°t SET 81 81 000191L0 6¢
L6y 0Lt or1 0T 96 9§ 9 91 03T’ 0€L'T LSy oz 0t 00S9¥1L0 8¢
(43 €L 133 L 06 TL rs L 65T 9¢l (614 L L 00S6€1L0 LE
86 94 B S ) €9 IS 'y L orL'IT  0TS'L ori‘z o1 or 00526890 9t

61 1 6L €1 Q9__ L% _SI___ QEY' Y 061'1 zIs €l €l oo&m%o-z!swn.éi.




PRV Ml Bn 2 ML 05t 100 b AL Dt NS, ip s IR, U 0 95 Sl M < L0 0 sl i i e i ot SR R o s S Tz

;132

————— et el e

_, Al T 70l 0l #1” ¥ 0 018 ~—LE 9T It I 0001£00§ - 88—
T @ £8 8¢ o1 8 9T 0z 8 05¢'e -06£'1 6LE 1T 1T 00STIzZET L8
14 st t4 6 e T1¢e Le 8 00¢'¥1  004'01 09%'L 0T 0t 00SYSIET S8
9 9P s'€ ¥1 g €T [ G | 09¢'L 069°€ 061‘C 61 61 00501521 S8
|84 A I'1 rat 9 €1 't I1 00L'01  010'8 oLl's 21 4 000€EPTI ¥8
Y 4 T I S 14 T 4 00L'1T  QOot'LI 00Z'€l 11 It 00500TZ1 £8
6€ b'e L't 6 gl €1 8 6 02¢'s 06S'€ 0£€'T 01 01 0001€£021 78
6€ 9T Al 81 I'n 8 3 £ 000'Z¢  000'61 00€°01 07 0¢ 00S0€S 11 I8
TL L'e v'T 1 01— 01— 01— 0 0091  008‘8 oc1'T 0T 0z 000LLYTT 08
9LT SL 81 ST 9¢ T o1 €1 006'6 0L9'€ $09 ST SI 00S£0€T 1 6L
. vl (47 L1 St g¢e 8¢ gE 1 090'C 80¢ At S1 St 00STSTII 8L
¥ 91 9'6 01 Ly 6 € 6 98 - b 691 1T ¢4 00001560 LL
wy LT 6zl ]! Pz 1l ¥ o1 009°1 $€8 29¢ 1T 1T 00020560 9L
- 96 I8 ¥9 91 e LT 0z ¢l 000'sT  006'b1 ovee T &/ 00S1Z+60 SL
Xe cmoz 52 KmE UBO 52 me USIN Ul Iaquinu 13q
eEN IN IN SdAN - -wnu
ﬁ H
10 ON 0 2po)

{

PONUNIUOD——53gDLDA D191 40f saniva PaiySpam-a5u. ey JOnuULD U1 X2 pup uodu fo Amuung—— g Xjpusddy

e s oo e amen




L

188% 082 S8l 41 OEL'T  EYI'l 609  T1  0TO'L 069 ¥8€  TI' TI T T O09LL89D T e T
1194 yTe LOT 81 S9L €89 SLs 1T 0 St $8¢ 81 1T 000L0890 £€ :
S0S L€ SLT 8 00$‘T 670°1 €05 L 0L0'1 SEL 1233 9 8 00S$8L¥90 € _
192 4 ¢4 €Ll T 68L  6£9 s T seS 8Ty 1433 44 & 00$62£90 1€
06€ €82 €22 2z 000°1T SsoOL 9€S I  SR9 Ly 10€ w@ w 00580£90 o¢
1324 12t 1244 T 0IE'l ¢€b6 €0L TT 996 999 16¥ e r&d 00,6290 62 _.
191 901 16 L1 1P 98¢ rAZANNNA | SLT 81 €51 L1 L1 005+ 1290 82 “
6€T 622 91z L SS9 ¥b9 129 L 1847 YA SOp L L 00$S8190 LT .
[4:1% £92 Ll St OIE'l L83 Lsy SI 126 83¢ 862 p1 St 000¥T150 9T ;
rAké X4 rAtA 91 85 SIS sy 91 L9€ SEE 962 St 91 00SZ80S0 ¥4 W
987 (374 rdia L1 P09  0CS b LT 66€ SEe r4:14 91 L1 000rS0S0 %4
124! LET Zel € Sty oty 06€ S 0s¢ ore $€T £ 9 00ZLLTEO €T
£E€ Sig 00¢ A 96,  SOL 659 I w6h rAad olv 4 A 0099L2€0 rad
901 L8 SL 8 wT €6l wl 1 651 XA 481 4 A 00S1SZ€0 €4
8L 8L 8L I 16  SOE LT v 01— 01— (0] 0 14 $S960E0 0z
91 S1 p1 8 8L L9 LS 8 s St 187 8 8 00$68+20 61
I £7 #1 9 6 L w .9 €Tl 96 9L S L 00S12€20 81 ~
91 86 129 6 867  TOT 121 6 161 SET 1L 8 o1 00S0ZETO LY .
8S1 L1 w 6 12€  8€T 0sl 6 981 vl 93 6 6 000€1€20 9t v,
b6 TTTT69 T T9g T LU ebr ITegr T oI TL 51 S1l ¥9 L 6 0SL96TLO — ST~~~ 1
QLT TGPTTT T EET T €669 T UEE9 T S9S T €T €0 9¢€" Lze S YA 103 19: 74 Bl 7 S
1sT LLT ocl 14 66 96§ 62 9% SLT 781 £ v 000LLTT0 €1 “
o¢ 8T 9z £ ST S0l 9% € 19 99 0s £ S 00T€LTZ0 (A
bL 43 0t 9 09  9¥I 8 L 261 8 A3 9 8 00595220 I
90¢ 807 LL 01  06£1 LEL sz SI 18¢ 4412 1231 6 L1 00S£5220 o1
6T¢ 9¢ LIl 1T 0Tl 088 $9¢  S1 699 108 861 o1 L1 000£S220 6
44 $81 98 6 0s0'l  9£9 pLT €1 TS %423 I1s1 8 91 005220 8
i 61 L1 I 86 I8 L o1 39 SS 99 01 A 00062120 L
9T 61 91 1 68 £L 09 01 9 6S |82 o1 11 005£8020 9
L (174 91 6 88 $9 rA ) 9 £S Ly 8 6 000£L910 S _
op 1£3 74 8 1A G 1)1 8 8 £8 L9 €S 14 8 00016%10 14 i
661 74! LOT AN ¥ 2 § £ Y97 LT T Z61 991 81 L 00S¥LY10 € m
s Ly 134 61 X4 £zl o1 1z 68 6L $9 €1 12 00S€9%10 z i
Le o€ Le 6 611 26 69 6 & €S L S o1 000+8110 I _
Xe Ued UIN Xe uedjN UTIA Xe UBIN Ut saquinu 13q “
9N SN W SUAN  onee -wnu
QiH X oSN sa : opoy . |
r I —— __53]qDUDA P3122]23 40f $I1DA PIIYS|IN-2RUDYISIP LD [ORUUD SWUILIXD PUD UDNU fO Mimuaung ——F XTpusddy. . \

®



———

e

_.Oob__ €€ . .._9C _ ___ 6 __. Ly T vor_ _T1_ L8 I8 . LL 9 R S 0001L00S____88
S8l (44 SS 1T 099 £8¢ 6L1 1T 9ty 9T LIt 0t 1T oosTizel
114 661 L81 ot Ies  T1IS oLy 0T €€ 0ze 08¢ 174 174 00SHSIEL
Ort 8 $9 61 6l 61T oLt 6l <81 124 STt 81 61 00S015Ct
9 144 8¢ 4 SN A SR 3 1) 68 Tl oL 89 29 11 41 000€€¥T1
1 X4 1T 0t 11 §S 0s 8Y Il LE 1 [ £ I I 00500Z¢!

X4 6l L1 6 1L 09 §§ 01 ¢S IS 14 6 01 0001021
oL LS 9 81 191 gl I 0T 101 ¥6 L3 € 0T 00SOESTI
8 9 (4] It 881t 8%l 120 SR VTR 1] G 01— o1- 0 0z 000LLY1T
012 o1t Ly SI 896 89v 91 SI 349 [A:]4 o1t €l St 00s€oET
144 e IS1 SI 0SE'T 8.9 e S1 () o 1) 01— 0 ST 00STST1I
85t 661 £pl I €9 08y see 1T o8¢ ¥62 807 1T 1£4 00001560
1€C 181 (44 1T 0161 $LI'T  1TL 1T 08Ol 0$9 90v | ¢4 IC 00020560
{33 15143 (44} (44 0€T'l  1L0'1 8¢6 TT LES 11L [A4°) (44 (44 00S1T+60
(394 60¢ I€C 67 0S¥l 506 089 LT 0001 €09 Lyy 6T 6T C0008£60
184 19T 981 (47 08I‘T  S69 09 St S8 S8y (44> [44 (44 00S64£60
13:14 061 e 81 698 8vS 8s¢ 81 08§ 6S¢ £eT 81 81 00089€£60
€82 v L6t | 9z 088  ¥69 9§ ST 009 8ov OLE ¥E 8¢ 000S1€60
9z 1344 #81 LT 956 9L 69y 1T 85, Ly £0b oz IZ - 00S90£60
€l_.___86___ - 18 ZT__€8€ __9ST_ 1..8~|‘|:mmn 991 ozl zz zz 00015260 __

L8
98
se
v8
£8
4]
8
08
6L
8L

LL
9L
SL
172
€L
L
IL
oL

134




9¢€ 65T 0T Sl 9v6  TIL  pS ST T 0s9 7T TeLp 9S¢ p1 ST 77 00SHET60
€6V we 6£2 LT 06¥'1 €001 6L9 9T  0TO'L 989 ovy £€ 8¢ 00508160
929 8¢ 9T 1€ 0£S'l SI6 209 SE€  00€'1 60L (X% 2 6€ 6€ 00S2S160
029'C 0€8‘l 0ss SE  00€'1T 060'6 00Z'C ¥€  006'€l 0619 0zY'l ¢ SE 0052080
s 174 v61 61 08T1 TI8 709 61 116 8vS 66€ 61 61 00£85€80
191 SEl €11 92 ey ISE €6 9T 18T LTz 881 9 9 000€1€£80
4 981 ot 98 ¥ LS9 9SP ¥TT  vT  T8E LLT 182 T T 00011280
SL6 89¢ LET 6 00€‘€l €6V’ €69 8 0S9'6 099t 60v L 6 00568180
LT £€T 9Z1 €1 £98 0L LIE €1 ¥TS STy 161 €1 £1 00588180
9T 881 6€1 ¥z 188 8IS LEE YT €S So€ 161 1Z4 ¥ 0059L180
911 6L sS Al £6€  €ST wr T st 6¥1 6 41 A 00549180
£0T $91 Z4! LT ¥8S b 1€€ LT 8E 9sT 861 Lz Lz 00029180
LOT £L1 74! ¥ €9  SLy 6v€ ¥  IS€ 892 10 74 v 00085180
66S 1233 $61 6 olI‘c 9Tt S8 6 0ze'l £6L 8sy 6 6 00592180
010'1 86€ 261 T1 0I8'Yy O€8'1  OLL TI  OSOE AN 6EY rA Al 008€Z180
SL6 €SL 609 T1 00v'L L9S'Y 006T TI  069'Y  068‘T 081 41 4t 00578080
481 08 99 01 ILE  SST 881 - 01  €IT Syl S0l o1 01 00089080
€51 LET 121 8 I8L  €0S 9LE 8 LEY L8T 314 8 8 05£59080
ov €€ 44 vz T 991 601 ¥ ol 701 99 74 174 00014080
| 6€ 0t w T seT 591 LIL _ vT  6El €01 SL w 44 00S0£080
09 T USET TTTISTTTTTTIO OTTIEY TUIET T 661779 TTL9T vl ¥8 9 9 T 000L9ELO T
- 7T st I 91 798  9LS 0£E 91  88p 1€ 781 91 91 00P¥HELO
8y ove 974 LZ 00I'T 08S'T +L8 LT  0Of£T1 1€6 8€S LT Lz 0091€£€LO
432 00¢€ 002 T 16 90L S9Y TT  SOL 08y £0€ (44 4 0001€E€LO
Lt 61 06 9z  O08I'lT €9 8SE€ 9T 089 ¥3€ L1z ST 9z 00S£92L0
8y 912 801 07 08T'c ToI'l ey 1T 0961 0L L9t 0T 17 000S¥TL0
$91 1€1 L6 SI  SLE  Tog 62 61  SE€T 681 Lyt St 61 00SE61L0
60T vl z01 €2 9.9  99p €I1E €T €Y S8z $61 €T €T 0098L1LO
8vy 6T 681 €2 OEL'y ISE'T  OpS‘1 € 0SL'T  0SE'l L8 ré £C 00t¥91L0
LS 18¢€ $€T 81  0I€'6 ILO'S O8Y'T LI  08S'S 0S0°€ ocY'1 81 81 000191L0
8cY oLz LLi 0Z 0£TT 80KI  Ov8 0T  0ZE'l 6v8 €6 0z, 0t 00S9%1L0
P 096 svL 89¢ L 029°'C 1L0'T 666 L 0Tt ov9'l SEL L L 00S6E1LO
€LT 80T Lyl o1 SE8 89S $9€¢ 01  00S 0S¢ 9€7 o1 01 00526890
1 €6l 1Al 001 €1 L9y €S€ IST €1 L9T 122 $91 €1 £1 000L8890
Xep uedp Ui Xe ueapy uI XeWN ueop Ui saquinu
9N SN PN SUAN  yonee
lapiidi oSy sa ’
_I... . PANUNUOD——52qDIDA P2123)25 40f $INIDA PITY3}IM-234DYS] L JUMULD S XD pup UuDIU [0 Aiuung——g xppueddy.

89 T o
L9 .
99 .

$9
9
£9
9
19
09
65
8s
LS
95
5$
S
£§
zs
15 w
0§ .

6v

8y
Ly
9%
Sh
147
134
(44
|§4
oy
6£
8¢
LE

9¢
33

13q

-wny
3po)



——

'00TLLTED PUT 0099LTE0

!ﬁone....ﬂr._ uopels 10] 1d90X9 SIUIMIPISUG) [EONSYD [E 10j parySom aSreyasip,

U2AL3 21k SaN[EA BIEP OU JRY) Sa)EdIpUl-  Q—

001~
(s1aquinu ajoym

03 pauoder) san[eA uesw fenuue (}) SSOUPIEY JO Jaquinu - 9N
(s1oquinu sjoym

03 pauodar) (OS3) aourIONPuUOD dJ10ads UBSLU [ENUUR JO JaquUNU - SN
(s1aqunu ajoym 03 patsodar)

h suUOeNUIIU0D uedw [enuue () SPHOS-PSA[OSSIP JO Iaquunu- YN
(papiao1d sy [Bwipoap SSa[un SIAQUINU 20y M

03 pearodar) suopeIjUadU0d UBAW fenuue (1)) SPLIOJYD Jo 1aquiny - €N
. (papiao1d s1 [ewipoap SSa[UN s19QUINU S[OYM O}

pajicdas) suonenjuaduoo uesur fenuue (EQN) seNIU Jo Joquinu - IN
(papiroid st [ewoap ssojun s1oquinu

ajoym o) paprodar) sanpea uesw jenuue () 981BYdSIP JO JaquINy - IN

«9N[EA [ENUUE WNWIXBW - Xepy

»S3n[eA [eauue N jo oSeroae-  uesy

»90[A [PNUUB WINWIFURS - uiy

(z-g4 xrpuadde 995) p1023r Jo s1894 JO 19qunU [10} - SYAN

wopLIoN~—"g xjpueddy

—-——d

O
)
-t

w
!
|

-

® -



Ry
o
P

-

« e e

vy g g gt (] Pt gt et S gy
.

S

9.

‘Saar] IR N S St
— g ey — o ()

NVRVOD NN —Q
—

en
(@]
z

801
801
111
1€l

6v
123
IS
IS
0s
£b
1§
144
IS
154

144
Ly
134
144
124

o1~

01—
134
Ly
134

¥9¢
¥9T
SLT
$9¢

1
evl
ebl
8¢tl
9C1
(44
6¢cl
148!
9¢l
SiI
£l
YA
St
148
[44!
141!
€l
611
(48!
8i1
LO1

01—
Y6
86
V6
€01
611
6
S8
69
€L

o)

SL1
vL1
08I
oL

68
01—

L8
08
17
98
V) G
(V] o
8L
S8
08
01—
(V] G
Il
01~
(V] G
01—
1L

S9

o1
]
(1] S
143
8¢
o1
£s
IS
(V) G
Ly

sd

1D

L9 0s
69  Sb
€8 LE
€L SP
9z 9
sT Lt
w e
w9
0r 9
w8
sz 9
1z 6
€2 8¢
(AR (>
€ ° €
w8
0T 8
81 LT
61 6
6f Ot
Iz €
VTR £
1z 6t
(TN 3
(VAR 1/
or ¥
B 4
(A B~/
A SN/
AT/
91 8¢
a0z
uw
(AT ¥4
VI T
eOm 13

8's
(U8 G
6P
9
Ly
o'y
8's
14
8's
oS
99

T
(V) o
ye
(O
(V0 o
U G
St
Le
6'C

(V) G
Vs
1 G
S
[
9'8
(V)
6t
01—

24

<

194
oi-
[ 4
Ly
LA 4
01—
(VN Gt
V) G
(V) B
Le
Lt
ol-
(o
8¢

01—

01—
(V) G
8't
6t

9T

9C
L

£l
01—
€l
€l
£l
01—
oi-
01—
LV
11
4
4
ot-
ol
Il
VN o
0i-
01—
4

4

¥e
68
01—

It

(4
L8
$'8
01—

6

€D

8
(0 G
4
(V) o
(A%

064'C
09L'T
0€£€°C
00Z°€

0IS'8
06S'8
097'8
01Z'8
00901
00L ¥t
0196
00¥'cl
obs‘s
0ot'sI
00€£°CH
061'6
00Z'v1
0Z9'L1
0LV
00I1°11
0L6'01
ov6'CI
06E°El
00Z'€1
09L'+1

00591
00s'v1
00091
00L'81
000'vZ
09L'6

00€'ST
00¥'G1
00L'€S
00€'€T

6v61
86l
L6l
9v61

9961
$961
£961
961
1961
0961
6561
8561
LS6l1
9561
§s61
127!
€561
7561
1561
0se61
6v61
8¥61
Ly61
96l
Svol

L6l
16l
oLel
6961
8961
L961
9961
956l
ysel

00S¥LY10

00S€9Y10

€561 000¥8110

JBOX

uonels

13

[4

I

1q
-unu

@

137

—— e ————



el
or1
121
8¢l
Lt
661
28
14!
L01
STl
148!
611
o1t
LTt
1181
el
el

@IH

£9
(4%
o1-
V] O

88
SOI1
S6
Ll

<01
1A
001

[ £4
6Tt
08¢
t6v
9¢ee
1343
LIE
06¢
61¢€
0se
0¢
68C
e
80¢
$9C
$6C
£6C
{43
98T
80¢
oLt
9LT
6LT

MY

0t
Wt
1147
80T
961
881
$81
10Z
(1] S
(1]
161
£1T
€81
or-—-
991
LLl
[£:21

sa

)

1 I I'L
- 8 'L
¢ $'9
- € -
|
'I* 01— 89
T  ve €9
v T 19
- It 1L
LT 99
I'- TE §9
I'- 8T L9
r 0T €9
- 0l- VL
- ol €L
I'- €1 9L
I'- €1 6L
- oI
- I 1
v 11 69
€ o oL
z LoL
e 1L
T L8 0oL
T 0SS TL
T  s8 TIL
I'- 8 I'tL
I'- L8 69
r- 'L
T 9L €L
I s8 §L
I T8 . TL
i'— L 68
I gs  sL
' 09 €8
Jd0 sL 69
4 foN md

10

'L 8z
L'8 91
TL Ll
L's 9T
b1 1
1T 6
81 6
0z 8l
S 1
1T ¥l
w w
61 S
01— 01—
ol- 01—
01— 01—
601 ° L9
89 09
vL 6§
oL 0
(8 €9
€L 95
6L €S
99 S
L9 19
69 8b
L LS
oL
i s
bL 0§
58 £s
89  OF
€9 w
L st
6L  9€
v w
Yos  foou

€1
1’6
01—
€l
91
40
$8
'8
1’6
€6

BN

(U S
ol
01—
11
[4
tl
01—
cl
[
It

SN

Ly

01—
01—

[V B
114
9t
X4

8)

.

-
O\ O\ vt vt et el et ot

T -0 O00QOQ

'8
Ls

tois

6L1
0011
0zl
8y

LET

€91
I8
ILl
134
L
69

oTv's
00€'C
0S6°'1
08T
080°C
ot¥'e
08¢'1
06Z'1
0st'C
061°C
0581
06Z°T
o9°'T
o6L'1
016'C
0z6'1
011’
00Z'C
0781
0sT't
0S0'Y
ocl‘s
0zI'e

€561
561
961
1971

cLlel
1,61
0L61
6961
8961
L961
9961
$961

tL6l
1L61
0L6l
6961
8961
L961
9961
$961
$961
€961
961
1961
0961
6561
8sot
LS61
9561
scel
psel
€561
T561
1561

0s61 00SPLY10

Ieox

000£L910

00016v10

uonels

_ penupuo)——AJjonb ~§§§E‘u§ uo p1op (onuup——"o xjpusddy

S

L4

€

138




FP RTINS - W AR @R ¢ VTR 06 oo B D AT 00 BT 1 AW TRERIRA " MR Wars "W 1 TR W D0V e

T.n oI~ - oI- uf 01— OI- 01~ oI—- 0i— 01— 01— 0oI- L1 =~ 8961 =~ U
L= 0= T- 01— 906 O~ 01 ol- 01— 0I- 0oI- 0I- 01— Sl L961 .
- 01— - oi- 0I- O0I- 0I- 01— 01— 0I—- 0I- 01— 0I- 0l 9961
- 11 €L 891 165 Ol 88 89 18§ S 2 11 6 8L o€ 961
_ I'- U §L LIT €9 TS SOl o 691 95 VI 9 ¥8 8 £961
qU= T SL ¥hT 0S8  v9v ST ¢ Wl 9L 8 89 9L 91 1961
4= T vL oSSl b 95T 09 €€ 91 0f S8 ob €8 611 0961
I'- & 0L 98 bz IS #E Lz 29 S 9z LS 9zI 6561
Jr-= 1 8L 881 €S LI 8L I 9T & 96 09 T8 vl 8561
- 1T 9L 161 965 €€ S8 W ssT 01— 11 6 ¥6 - I€ LSG1
- v L stz 169 88E 701 9%  ¥81 OT1- U W 66 o1 9561
- ¢  §L €T €9 9t 16 v 9l 01— u 19 € Iz $S61 00SZSTZ0 8
e o1- 79 w s T 8 99 € 9 9 S¥. 86 00T'¥T  TL6I
fe stog9 08 1S TL 0's T 6L g1 9¢ o1  00VIl iL6I
'r %1 s9 61 08 LS L9 v8 ST €8 e Ty oI  0£1's  OL6I
1= o1 §9 oI- & 0l OI- oOl= 01— _0I- 01— OI- 0I- 09 6961 ]
1= o1= 99 1T 8  oOI—- 8% €L e (1 81  #¥s 01— 08Ev  L96]
il o1 oL 0T L8 ¥ 6L 09 8 6% ST §S 1T O0EL'S 9961
Hr et 1L 61 v 6 09 L's ST L9 LT 6% 11 00T0! 961 4
r Tz 1L ot 6L 6 €9 . I9 9T TL LUl 6F 11 oL 961 —
v oz o1 1w w09 6§ 8S 8¢ ¥L 81  #S €1 00£'L €961 )
ifw 91 TL 81 L ¥S LY £ ST 9 ST 9% 1T 77 ozs's T 961 o
v 6 1= L1 0i—- 9%  6¢ 9y w  ss S S S 01  SEL'6  8b6l
dr 6 v— 81 0ol— 05 9% 8y vT 99 g1 £v 66 160'9  Lv6I 0006Z1T0 L
;
Al o1- T9 9T 68 b9 VL ¥'6 8 TL 0T 0L €1 L8€ L6l
'  #¥1 99 1T 8 69 06 ¥'9 ST 8L g1 8 b1 068 0L61
T Ut T9 91t 09 b 05 99 ST te I 0Oy 96 00'c 8961
- o0I- (L9 T 08 OI— 08 LL 61 99 91 65 01—  OSI'l  L96I
T Tt oL 6 T 19 IL 9s 61 LS vIo€s T 09Kl 9961
g1 99 81 ¥ 09 19 9 0z TS vl 6 U 069°T  S961
T €1 0L LI 69 S99 8L LT 09 vl 9y o 0E6T b6l
o L9 8l 1L 8 99 z9 0z +9 91 9¥ < 08L'T €961
Tt 89 Ll 9 95 LS 1'9 81 €5 91 €p Z1 0sET 2961
T - L1 08 19 L9 §'9 Iz T8 €1 Ly €1 62T bS6I
‘0 9 I— LI ol- ¥ 0¥ 't w9 91 TH €1 €O¥'€  SP61 00SE80Z0 9
oL - 1S T¥ ) 81 £+ (A A 2 A IR 4 o SR 74
W ¥ SY o1 €2 ¥ €T 09 LS9 0L61
. ss Lt 08 i 9T 91 6€  LL 659 8961
19 i34 Lre L (44 S'E 91 oy 4 4 0£0°1 9s61

88 09 FAL - 0'§ Qnﬂ*ﬁ:’!a&n 99 €T sT_ $$67. ———

o~ ¥ - - J"l\‘ —



—
IR
|

]

-

.

ot gt o gt g v Gt vt S o \D) et St e P e

TN~ NATNOOOQTMND
—

N vt et e OO

—‘.—!—lw-:v—\—ﬂ
| |

e T e s e e et e Ve

.

.
o~y
|

oQunao
TT

o
o
4

V] o
or-
01—
or-
L1l
19¢

6LT
91
LL

¢ic
10¢
90¢
65T

or-
or—
01—
(1] G
01—
01—
rie
80¢
6Ct
i€
So€
L1t
8I1¢
so¢
09¢
0og
SoC

01—
or-
oi—
(1]

958
13374
6¥6
06€‘1
08y
618
SE9
L86
£es
1474
999
§99
0£0°1
88

01—
01—
001°T
688
StS
081°1
0Tt
0zs
0£0'1
001°1
060°1
$9¢
rAyA
6L6
£€8
L66
LE9

or—
o1—
050°1
899

o8y

o~ 01— 01— 01 0l- o= 0I1= 01
ot— 01— o= 01~ 01—~ ol—- 0l- 011~
ol— 01— 01— 01— 01— ol—- 01— 01—
ol— o1- 01— 01I- 01— 01— 01— 01—
01— (49 43 08 Lz 69 S€ 'S
699 Wl 6b S61 L 91 8L 11
09¢ €01 £p 151 €€ S1 09 8
I18S z61 09 6l €6 92 LL A
162 6L (47 121 ov g 6 06
pel [£3 ¥ 12 Lt 6€ Yo 9t
89¢ 96 8P (AA &S I 89 L8
L9€ $01 o 8SI 01— Al 19 ¢8
vLS $81 SL Loz  ol- €2 S8 A
SLY £l 6S 681 01— 81 2 14
olI- 01— o1— 01— (1) B ol—- 01— 1§
ol— 0O1I-—- o0l— 0OlI- (18 o 01— 01— T8
ol—- 0O1-—- ol—- 0oi— 01— 01— 01— 01—
oI— O1I- or—- o= 0ol- ol—- 0l- 01—
oi— 01— 01— 01— 01— 01— 01— 01—
ol— 01— ol- 01— 01— oIl- 01— 01—
699 1sT 6L 88l ~ 021 6 T8 96
or- LO1 LS 9¢1 ¥S €1 19 6L
809 s6l w 1§44 66 £ $6 ol
019 S0T €L ¥81 801 144 88 4
209 £0T €L L61 €01 €2 L8 A
S61 LY 0€ 16 ¥T 89 9 €9
S6E It €S £91 49 A 89 6L
LYS $91 oL 0zt £8 0z 06 [A
69% 9¢1 9 €61 O1— 91 LL It
8ss SLI €L 80 01— 1T L8 €1
LSE 96 9% 1 S 1 A\ 4] <l
olI—- 01— ol—- 01— 01— oI- O0I1—- 98
oI— 0O1I- ol—- 01— ol- 0l—- 01— #6
ol—- 01— ol—- 0OI- 01— olI—- 01— 01—
ol— 01— o1—- 01— 01— 01— 0oI- 01—
sd 10 'os fooH et w0 w  Yors
PINUNNON——IJ1onD 10112y MO D415 YO DIDp [onuuY —=" Xjpusddy,

9T
Shi
1 X4

19
91
Ll
91
STl
144!
£l
SE
1 {4
134

(42
S9
ILT
44}
(4¢4

08

134!
LS

9L
01¢
9
LS
L8
LE
8¢

91
({4
S9
ce

6961
8961
L961
9961
¥961
£961
2961
1961
0961
6561
8561
LSe6l
9561
ssel

CL6l
1L61
oLel
6961
8961
L961
9961
$961
£961
€961
1961
0961
6561
8561
LS61
9561
ssel

L6l
IL61
0L61
6961

IROx

00$€STT0

000£S$220

00STsT0

uonels

o1

6

8

12q
-wnu

apo)

e et e i 4t ¢ i o a — .

)



(4 t 'L 86 80T 91T I'L 4 o1 r¢ 9'C s€ ¥'S 0S6'1 1961
(4 (4 e @ 0SsI 98 89 89 9L 9 4 LY 2 o6L’t 0961
XA A L L6 ¥0C 1 § S 3 A oor Ty Ul 9t €S 01zt 6561
v r SL ¥l 65T  ¥LI o1 X4 8i1 0S ge w 9L e 1s61
r St 't €Tl 69¢ 139 S LT 8i1  9%¢ (a4 WL 09+°1 0561 OO00EIETO 91
itr= of- r- o1— oI oI— 0I- or—-  oi- oI ol- 01— LS 0£0°1 cLe6l
'r- 6t I'— oI— o0I- 01— O0I- o= 01— 10 o oi- 01— 0I- ¥8¢ . 161
o S ) 'L 6 vt (43 14! 1S 9% (4! v'8 €& T6 09¢ L961
TR S 0L L9 6L1 191 14! I Ve o1 09 Lt sL 061°T 9961
L e 9L 00T YA ST Le 113 1 0L 61 L8 - LL6 $961
ey o | O £81 1Y4! 14! ve o€ I 9 61 98 006 €961
C I I oL 6b SEl £8 It (44 €T 6L ) 1 SE. A A o't 7961
€T ¥r 89 88 0€T 1341 14! 214 ve I 9 9C I I 1961
9 6 99 9¢ 1181 9 9t S1 1T £9 ¥e I 9 0SL'T 6561 0SL96TTO  SI
14 e UL €T 989 IS¢ (43 08 L9C 0s 96 PL 01 6LE L961
14 or  LL eet §9§ Lzt IS 91  .sST S€ Lo 8 1I'8 bes 961 .
¥ vl I'— 8LC 669 60v L9 6¢ s8¢ 134 174 8L £l 60¥ b6l 000S8TT0 I
. . N [
I'- 6 e 16l ELL 09 441 8¢ 1\ 14 88 4 8 6 0o¢ £961 ) M
Pr= T 8L IST 6¥6  O1— L9t 113 0t? 20t £l 8L €9 91 2961 o
2 S SL 8el pee v8l 1Y 91 ovI el oL w o 8L 0SE'T 1961 )
I'— ¢§¢¢ 8L ol 6t [4:11 LT 1T ¥4 91 I'L oy 19 OvZ'’e 0961 000LLTZO €1
- of- rr—- o1— 0oI- 01— 01— o= 01— oI1- o= 0= ¢ ({114 TL6l
' 0o I'- oi—- oI oI 01— 01— 0oI- (VN G o1 oI= 11 L9 16l
¢ r 14 6C YOI SS €l 12 14! 'L L'e L L1 £8 L961
& s £9 9 96 0§ 4! 14! § 'L Le 19 8 98L 9961
I 6C 99 0f St 19 A 81 (4 S Y ) €e 6'9 0t S6E §961 00TeLtTo T
= o= Irr- oi— oI- 01— 01— o= 01— 01— o= 0I= Ly 691 cLel
I'— 0 I V) Sud. ) ol— 01— or—-  oI- U 0i— 0= #¢¢ €Tl ILel
£ 9 9 9T 171 65 1 X4 Lt S1 (4 o¢ 9'¢ oy 99 L961
(A s 9 It ovl oL 6t 9'S Cl S1 st 9'9 e L8 9961
14 ) 9 vl 09¢ 861 €6 w 0T 124 $6 ¥l 8T 6 $961
- 8 £9 Lt 147 68 Le 66 €l ‘81 0e 86 9T 99 $961
- 0 9 ST 901 13 IT 9y £l (4 1A rs L1 £s €961
I'— 0 §9 -0C 8S (43 8L I SI 6y 61 8 6¢ 0s¢ 7961 00§9sTT0 11 -
Y- oI 1rr- oIi—- oI—- 01— 01— o= 01— 0'I= 01— 01— 1]} (74 cLel
' (4 S & or—- ot—- o1— 01— o'1l—- 01— 1) S ol— 01— Lé (33 1461
y 01— €6, ol—__0O1I=- Qi= OI=__Ol— 01— ol oLé6l

Ligoi=t=

Y W

. -




I'- 01— §9 8 g oI~ OI- 01— 01— 01— 79 1z OI- 001 1L6]
I'- 01— 6§ O0I- 1isT o0oI— 0I- 6L 01— 01— OI— OI— OI— 00691 §961
' T'— 01— 6§ 01— Lgz  ol- O1- $L 01— 01— QI— O0I— 01— 00681 $96I
- 01— 1'— 0I- 16y 01— OI- 01— 01-  0I= 01— 0I- 0I- OLI'Y €961 SS96¥00 0Z
T 6 $9 91 8L 6 9L €1 6 oL g 6 69 0S6'y  0L61
T [ £€9 91 LL Ly L9 4 SI L A I'y 89 oIy’ 6961
o £ 09 SI ) 104 L 76 . 6 9'¢ €1 6'€ $'8 001‘'L - 8961
DT T £€9 I 99 43 9'8 '8 6 09 6 8¢ €L OISy  L96l
. I € $9  #lI LS 9 0L v'9 4 Ly g 2 S'L 00Z'01 9961
: r 't 9 ¥ $9 S T8 TL 6 9's Tl Le ¥8 - 0’8 $961
_m 1§ T £9 I €9 i . T9 08 ot TS oI g€ 18 08€‘'L 961
,m T g €9 I oL £b £6 $'8 8 9 't g€ yL oev'e €961 00S68b20 61
“ - o0I- 1'— 0I—- oI- o0I- 01— ol1- o1— 01— 0I- 0i— 0¢ SLYy L6l
,. £ € $9 If 06 101 I '8 81 9§ Le 6L oS 6S€ L6l
_ T ST 09 ¥l W 01- 0Ov v'E 6 9T €1 S'€ '€ 069°'C 9961
| T s $9 81 09 8L L9 6€ St 6Y 91 %% Ls SEL 0961 .
_“ I 4 09 6l 8S 9L '8 €5 - 11 £P 61 9p TS £56 6561
! T £ €9 ST 8 101 11 L 81 9'9 L't +'S A 1484 8561 - g
v + €9 0f 6 €21 86 98 174 6L €€ $'9 11 4% LS6T 00SIZETO_ 81  ~
I'- 01— 1'— 0I— 0I— O0I- 1) 0l1- 0oI—- 01- 01— O0I- €9 08S‘9 L6l T T T
€ 0 69 S 12t 1L g's 8's 9¢ L'E I'E 91 99 ocY'L  L96I
T 0 I'Lt S6 881 0I— S 1L (€01 I°€ v 1€ 9§ 00S‘€T 9961
A a 9L YOI Tz vr1 8S o1 91T 0O 6S ve 9L oLty 961
€ v 'L S8 wi Wl 9 o1 06 v'e Ty e s9 ovT'9 1961
e € ¥L 16 L81 (€1 o1 88 86 s 0 0 8V 0Z9'L 0961
A I TL 98 9Ll - ¥E1  S9 11 06 L€ S’ ST 9L 091y  LS6l
£ 9 ¥L I Stz 9sI 0L €1 LIt - sp 99 ¥e L6 066'C 9561
. T 9 9L 9v1 86T 161 LL (114 ST Ly 66 w 1§ 0S6'l  Ss6l
I 9 L Tiv ger’ €St 6 €l 121 o 89 € o1 00¥'y  ¥S6I 00SOZET0 LI
T s VL €€l 0ST  IST 0L 91 €T 6 . 8¢ Ly +9 156 9961
A A TL 00T 10T 8IT  #L €T 18 vy L'e € 8¢ 096'T 961
0 I’ L v 8T - S91 06 14 Wl ¥ 9y 0S 6§ oov £961 .
TO0 v0 LL 8SI  1ZE 981 06 6€ el O'S €S ss L9 8sy 7961 O000EIET0 91
. ) 1q
QIH ¥ sd ) Yos foom ®N SW v o O g uopws -wnu
9po)

PINURUON——Ajonb 100119y MOJfuuvasss uo oop tonuuy——"1 Xjpusddy

prey -




- 0= &L 9T €Es e 01— €01 Lol L1 o1 01— 01—
=~ 0= € £€9C 09¢ 9s¢ 01— 6 oyt Ll o= o= 0i-
=~ 0I- ¢¥L 982 09 66 01— St e 0T o= 0ol- 0I-
= 01 ¥L LIz S8y 1€  0'1— 16 06T St o= 01— 01—
= 01— 9L 1T seb g6t 01— 8y LST (A o= o1i— oI
= 0= I'- 6T 8LY 66T 01— €9 J44 Tl ol—- 01— 01—
= = I'= 6T LSy 01— 01— 01— [4Y4 I o= 01— oI
v 0 TI'— €8¢ £09 ¥8E 89 601 £5¢ IT 9¢ 123 It
. 0l I'— T 9LS 9Le 1S €1l [£X4 ol . ve €S £l
. C Ir— st 99y 8t 8¢ (V) S 14 %4 Tl 6T 1214 [4!
- o1—- 11— 01— ogp 01— 01— 06 01— (V) ot— o= 0I-
I'— 01— 7L oI— ¢Sy oi— 01— 150 8 SR VI G 01— or= 01— 01—
A €S 1= el 131 beT 1€ 68 (43 01— o= o1— oI
b s  TU'—  9¢€l 06¢ Lee 0¢ 98 19 | £ 86 8¢ 8V

£ 6v I'— bl o1y 0sc 6C €6 oL 1T ) oy 06
- 01— 1'— 01— 0I- 0I- 01~ o= 01— 61 66 8¢ €9
s 61 08 Iie oL Ly Ly [4:] 9st . O'I- o= 01— 01—
8% ST 08 ot oL 9ty Ly 16 WL Ol- o= o1 0oI-
Yy _ _ €1 08 Lot 00L oy P 68 0stz 01— 0l= 01— 01—
¥y 0= 8L $0g £99 01— (43 $8 8¢ 0OI—- 0oI—- 01— 01—
k4 ST 6L 00t 089 €y S€ €01 ot - 01— ol— 01— 01—
12 bt L'L  gge SIL 19% LE 011 8T 01— or— 01— 01—
R4 ST 08 8I¢ €IL 159 4 (4% 811 zc 01— o= 0oI- 01—
9 L €L gee 96L w6y 0s pel | S XA VN o1= 01— 01-
s £l §L  ste 6EL £9% (44 (VA & 01— o= 01— 01—
14 €l I'— sot 659 oy (43 L6 ore 1z 8t L 69
14 ST I'— 6l¢ oL 6tv €€ ol £Ve T 8¢ 18 0L
14 151 SE S 43 89 Ley Lz 0] §ST ¥4 0t 08 LL
re 8L 68 £81 wr 9 X4 6L 01— o1r— 01— 01—
I'— 8¢ 9L 9L LL €L 9 X4 oL (VN B o= o1- 0o1-
' LT §L 901 we 651 V'L 9t oot  oI- o= 0ol—- o1
I'— T'e ¥L €8 181 Il Lt 61 LL 0i- o= 0o01—= 01~
I'- 01— ' 0I— 081 sIt o1- ol—- 0l1- U or- 0ot— 01—
d= 0= 1= 0I— 61 L oI o= 0orI- 1V o= 01— 0oI-
' 01— T'—- 01— 80T 6ttt 01— or- 01- (V) o o= 0o0I1= 01—
I'— o0I- 1= ¢§L CLl ar o1- ol- 0i- 01— 01— oi— 01—
- 0I- 1r— ¢8 €81 €Ir 0I- o= 0olI- 01— ol 01— 0I-
- 0I= I'— 96 81¢C 8elr 0’1 ol 0oI- V) ol~ 01— 01—
' o1—- - o01— o0I-' 911 01— or- oI oI o= o= oI
" T _ V= 98 _ _O061 __ SVl __ V¥ ___ L1 . _ 98 _ €€___ 26 ___ 92 __06

$66
06¢
L9S
9SL'T
1 14
(444
0ze
6tP
[£34
344

(U Gt
(U G
or—
(1) S
01—
oI~

(1) G
o1
01—
(V8
(VI o
ol
01—
01—
U
01—
01—
o1

085y
095°S
090'C
019°'s
008‘c
0sTT
06+°T
0€S‘E
008't
09¢'T
08L

$961
$961
€961
2961
1961
0961
6561
8s61
LS61
9561

$961
¥961
£961
7961
1961
0961

Lol
1L61
oLet
6961
8961
L961
$961
961
£961
2961
1961
0961

TL6l
1L61
6961
8961
s961
y961
€961
2961
1961
0961
PS6l

000+50S0

00TLLTED

0099.2¢€0

144

£C

[44

143

GLIZ ___ES6I_OOSISZTEO _ _IT . _

—— s 8= o o s s . -




PONURUO——AI11onb 0oy MOLf1iDLs U0 DIBP onuuy ——] Xjpuaddy

¥ 0S 6L IST 8L6 699 1€ 9Ll
€ Oy 9L O0vT w8 8§ U £81
- 01— SL ehT 606 099 O'l— 0s1
‘I'- O1- ¥L (8T T66 LS9 O1— Lz
I'- 01— TL I8 OIEl 126 01— L8€E
I'- 01— ¥L SLz 0811 ¥I8 OI- sL1
I'- O0I- €L €07 w9 86 ¥l L6
I'- 01— I'— sg€ oyl 0l—- OlI- 01—
I'— LS I'— Sg¢€  Ov0'l L69 8T 602
- &S I'— 68 658 995  8I pS1
I'- 0T I'- 6t 199 LIv 68 8Tl
T 9T V- 1€ 169 65 [ 621
I'- OI- LL 0£Z (oS TSE O1— 01—
I'- 01— 9L T 06F €I 01— 01—
I'- 01~ §.L ST €68 ¥E  Ol— 01~
I'- 0I- 9L it vy 962 Ol- oL
I'- OI- LL. ¥ST 9¢§ IS¢ O1— 8
I'- 0OI- LL ¥ 9IS € Ol- 98
I'- OI- 9L 0z b 90f OI- L
I'- 01— TL Stz €8 IZE O1- 0s
I'- OI- LL 8SZ Ly¥S 8SE OI- 88
I'- 0I- #L 6vZ 0IS 9 OI- vl
I'-. 01— SL 8T I8k S8IfE OI- 9L
I'- OI- 9L I 8§ L9 O'I- L
I'- 01— I'- 6£¢ ¥IS 96 0OlI- SL
' 0I- I'— #$9C 85§ OI—- OI- 01—
T Tl I'— 69T 89S S99 08 98
T 91 I'— 1St 1S Wt S L8
I'- 01— ¥L 9T 6£5 €LE 01— 01—
I'- 01— LL €€ SLb 96T 01— 01—
I'- o1- LL T 60§ LIE OI- 01—
I'- oI- §L W ¥ 06 OI- 01—
I'- OI- LL SsT SIS SIE Ol 9
I'- 01— SL 65T #s§ -€S¢ OlI- L6
1o~ 01— LL sz WS Lleg O1- $6
d fON Hd @H o  sa o) Yos

L9t
SLT
(423
£0€
687
o6d
£SC
19¢
€£8¢€
LYE
LST
€8¢

61¢
[£X4
S1e
661
SET

24K

661
L61
1€T
LET
Loz
vLT
Lt
6ST
95t
(244

144
14 X4
6£C
881
6ST
(444
[ ¥4

toon

Sil

sot
Lot
Lyl
691
(43
oSt
901
08
(43
9

14!
81
91
14}
81"
A

14!
91
S1
£l
0t
91
Ly
81
14!

BN

oi-

IN

01—

o1

€D

01—
'L

oI

14!
S1

01—
1 B
01—
01—
01—
01—
o=

lois

144!

oLY'l

89Z°1

0

8961
L961
¥961
£961
7961
1961
0961

. 6561

8561
Lsel1
9561

SS6l 000vZISO 9T

TLel
TL61
oLel
6961
8961
L961
9961
$961
b96l

144

£961
7961
1961
0961
6561
8561
LS61 00578050

(41
1.6l
0L61
6961
8961
L961
9961 0005050

may  uopels

(Y4

144

1aq -
-wny

opo)




8L LYl ____LSY

P 0 NSO\ 4

A (RUDITII. NS

I'- 01— §L 66T 068 SI9 01— 8T 0T @ 0l- 0I- 0= #I'v €961 _

I'— O1- ¥L €lf 86 T 01— €0€ SO 06 OI- 01— 0I- 60V 961

I'- 01— 6L €y 01T 99 01— s6v  vvT  Ovl 01— 01— 01— €291 1961

I'— 01— 9L 9L O£l'l 918 01— 01- Ter  8I1 0I= 01— 01~  $ITT 0961

I'— 01— I'= IS€ 0901 (SL 01— 01— Igz €00 01- 01— 01—~  868T 6561

I'= 0I- I'— 86 868 0£9 01— 01— 00z ¥8  OI- OI- 01—  988'¢c 856l

I'- 01— I'- 6. O0v8 985 01— 01— 00z 9L OI= Ol 0I= by  LiS6l :
- 01- I'= 8¢ 0101 0L 01— 01— ¥z L6 CI= OI- 0I- L't 956l

I'- 0l- 1= 8 0ov0'l THL 01— we stz Tol 00— 01— Ol 800t  SS6l i

= 01- I'=— O0bE 0S0'I ShL 01— 65€  EIT S0l  OI- 01— 0I-. 6£LT %561 !

'~ ¥T T1'— 8€€ 0wl 6€L St Lse 60T <0l 0¢ 98 01— 98T €561 !
f U= 1s 1= 96T 616 999 £l L0 061 68 e v 0l- €Tt s6l
| € Te I'— vt 0L v T6 o1z 191 £9 81 09 L1 798's 1§61 00LY6T90 6T w
1€ 01— sL 16 T £SI SE 8¢ 66 v SL 144 €1 06T6  TLOI
{ s o1- 6L 6 1S LT 0¥ 9¢ LO1 ST 8L vz ¥l OLL'®  1L6] i
= 01— 08 191 1Ty ST O'1- vL 91 e 01- 0I1- 0l- 010y 0L6l :
fI= 0= LL v kLT 9Ll 0= w € - 91 0l OI- 0I-  0S9L 6961 T
b= 01= LL %01 99T 91 01— 8¢ 48 St 01~ 01— 01=- 0798  896] ,
L= 00— ¥L g0l €9T 091 01— 9¢ 011 ST O1= 01= 01-  Is£'6 1961 <
br- ¢ L €11 90€  T6I  01— 0$ gIt 81 11 _ €€ OI- _ TH6S _ 9961 -
by ¢ 1L L6 9sT Ll 8¢ 8¢ £01 ST 6L 9z €1 €LTe ~ s961 T T
ts ¢ TL O W8T Il €€ 6v LO1 81 18 8T €1 0e¥'8 96l Ty
P I= 6l= = 91 vIE 00T 01— 01~ 61l 61 01— 01— 0I-  9L6'S 86l ;

I'— o1- I'= oI 8 LUl 0I- 01— SII 91 01— 0l— 01— L9¥'8  LS6l .
L vy— o1= 1= 1001 1T oLl 01— 01— 801 1 01- 0I- 01-  v0'8 956l _

I'- oI- I'— %Il 0€ 90T 01~ LS 611 IT 0I- 01— 0I-  ISE'S  $s6l ;

‘= oI= I'= 101 €8¢ 81 0OI- Ly S0t 61 01— 01— 01—  6I€9  ¥S6l ﬂ

I'-— €¢I I'— 60l 8Z 061 OF 0$ 11 61 88 6 01—  TI0'9 €561 !

I'— g1 I'= 101 T Ll 9% L4 801 Lt sL 8 01— SEI's  TS6l «

€ 91 I—- 6 ssT  L91  ¥¥ 8¢ 001 ST v'8 9T vl O¥0'6  1S61 00SYIT90 8T |

£ 0I-.T8 6IT 19 SOy T8 091 L6l 6 1L € ¥L 00€'TL  ZL6] .

L o1- TL 1€ 1S9  sev 88 L91  vel z w §§ 01— 000'€l 1L6I |

I'— 0I- 18 LT €S9 Iy 01— wur 66l s 01~ 01= 01—  00L11 0L6l |

- 01— 6L €2 89 0 01— 991 661 Is  01= 01— 01-  00¥El 6961 |
L= 00— 18 6T SS9 Ltk 00 891 L6l 6  O0I- 0I- 0I- 00601 8961 |

= 01— 6L 91T 179 60y 01— ss1 16l 0s 01— 01- 0I-  06£T1 L96]

I'- o01- LL 9tz 0s9 € 0l 991 061 0s OI-" 01— 0OT— 0611 9961 00S§8190 LT
= O1- 18 wT L8L SLS 6l 8sT 967  LL £ LY £87 1L61

rlM v 1'8 9T Ll HO§ 81 6£1 . 68T 1L 0 6r SL 8€s 0L61 \

, -4

86T [ L9 €61 * LY zg 8L OLE L 6961 — -




Ol- I'— TIT $9 sy 01— L81 L91 09 01—

I ol— "01—  9¢g'6  ¥s6l
(U= 0T U= §IT S99 8pb 68 61 91 09 61 §S 01—  IsK6 €561
p U= LT = 981 19§ 1L SL 8¥l  ssl Ly 91 8% 01—  OLO'El TSI
be 8T I'— SsLI s e §L vEL LI £b bl Ly v1  OVE'ST  IS61 00S6ZE90 1€
mm. 01— 08 IE 806 009 € S9T  €LT bL w1 Tl 81p TL6l
[ ¥ 01— 08 S0 OLL L0S 9% LT 6T 9§ 8¢ 65 9L LS 1L61
PI— O1- T8 066 ¥S6 089 01— 9T 8IE 9L 01— 01— 01— €2 0L61
= 0= 6L 9T 189 LS 01— 8L1 ¥€Z  0S 01— 01— 01— €09 6961
i T= Ol 6L ¥ST €9 81§ 01— 33 S 44 € 0l— 01— 01— 89 8961
Plr= 01— UL vsT S99 1y O1- 8s1 €It s¢ 01— 01— 01— 8§ L961
PP I= 01— 6L vSE 188 665 01— 667 S8 £9 01— 0I- 0I- S 9961
A= 01— $L 1T 699 S 01— 691 s ¢ 01— OI- 01— 109 $961
1= 01— UL per €LS  9lE  Ol- vel 0t 9 01— OI- OI-  06b 961
il = 01- sL €T 9 oLE O1- 0c1 661 9¢ 01— 01~ 01— 96§ £961
Pl I'= 01— ¥L wT 809 L6E O'I— 8€1  €IT "6 01~ OI— OI-  Lo¥ 2961
Sl = 01— 6L 18 000'T S89 O'I- L8T  0z€ 8 01— 01— 01— S 1961
= o1= 1= 8I€ 88L pES 01— 0l- s §§ 01— 01— 01— 88l 0961
LU= 0l= '~ T6Z L 06b OI- 01—  0s s 01- 01— 01— 8¢ 6561
Il - o1~ I'— €8¢ 9L sy Ol (1)) N 4 Is 0I- 01— 01— 8% 8S6T
Pl U= 01- - LT 165 88 01— 01— Sz 8¢ 01— 01— 01— €I LS6l
LU= o1= 1= 69T 09wk 01~ 01— #e I 0I- 01— 01— " 0f 9561
I'=" 01~ I'=~ 65T ¥.9 8 01— vl e Ly T0l= 0I— 01— €€ - Ss61 - -
= 01— 1= T1E 9€S 1€ 01— €1 L9 69 OI- OI- 0OI- It ¥S61
= st = 99T w9 v 8T oLl LTt Ly 43 pS  O1-  $T€ £561
TP T= Tt - 1€T TS 06E LT vl 107 8g LT 8 01—  96p zs6l
€ 61 I'— 0sT 89 Iey §T 091 122 b 8T ¥ €1 8s¢g 1S61 00S80€90 OF
v 01~ 08 vLZ 88 SKS 66 LsT 26l €L T oL €6 098'v  TL6I
§ 01— 6L 98T 8I8 £S5 96 8$T 70 VL 92 I 06 0LT'S  1L6L
'~ 01— 08 8¢ 99 0IL Ol LZe 91T 00l 01— 01— OI-  0I9€  OL6I
I'- 01~ 6L OIE $68 629 OI— 68T  ¥IT ¥8 01— 01— 01— O0L6'€ 6961
U~ 01— 6L L8T SS8 96§ OI— 9z  v0T 08 OI- 01— OI— 0£9'F 8961
"I'— 0I- LL £ 116 O¥9 01— L6T L6l 16 01— 01— 01—  L6€Yy  L96]
I'— OI- LL 8¢ 19 €9 01— 90E  6IT 8 01— 01— 01— Tl 9961
I'— 01— #L ST L 85§ 01— SYT 961 IL 01— OI= 0I—=  08'S  $96l
Cp 10— 01— UL set 8L8 119 01— 9T 007 8 01— 0I- 01—  089'% 961 00LPGZ90 6T
1q
Qi %Y  sa o} Yos foon ™ W @ Cos O  mex uopeig -wnu
8po)
i .
PINURYOY——A3jonb (0o1uaY2 MOLf1uBaLs UO BITP poMULY ——" 4 X[pusddy.

146

D Y ) -



Py g g

ot Gt emet o) pny g
" e
I

—

—

——

wa—t

N OQOOO

<

K

— gt S Gunt e ) vt ey
e e . e
L I

T
t

. .
" e
—

.
*

.
.

QOO QOQOO0CO0OO0QO0Q

1

.
.

F—ﬂ"ﬁﬁ———ﬂ'—‘—-‘”——“
(/NN TR T S A Y T N Y B

o
.

.

P P et et gt e gt et Gl Wt Ped S e

(oY= NoRo Nl

-
.

o

pem oy s R T e R -

VL STz 8L (bb  O'1- 01— 961 9§  OI- 01— 01- " 0S6'€E 5961
€L LT OEL L6y 01— 0I- 161  ¥9  OI- 01— 01—  0SS‘8T 96l
vl 0ST  6SL 90§ O'I— 01- L6  ¥9 01— 01— O1-  0SI‘'8C  €96]
vL €T L09  veE  O'1- 01— s6l or OI- 01— OI- 01T 7961
SL 6 8L9 Ovy  OI- 01— €0z € OI- 01— 01— 061'sc 1961
€L 60 065 S8 01— 01—  S8I v 01— 01— OI- 0f0'€E 0961
I'- 12z 199 g 01— 01— L6l  ¥S 01— Ol- 01—  036'LC 6S6l
I'= €T L9 str Ol- 01— 981  ¥§  OI- 01— OI-  O0I8LT 856l
I'- 0z w9y Ssiv 0OlI- 01— 6Ll . ¥ 01— OI- 01—  OLEST LS6I
-~ €T 9L 9% OI- 01— L8I 19  0I- 0I= 01— 090 9561
I'- s€¢  siL 9y OI- 981 661 €9 OI- 01— 01— 0S¥l §561
'~ €T w9 £ 01— 91 061 95  O0I- 01— OI-  0€9'1€  ¥S6l
I'- 6T L69 w9 9l LLT 161 6 81 9 01—  OLE6E €561
I'- €1z 129 Sy €l bl 681 L 91 8 01—  081'8S  TS6I
I'- 80T SLS #8¢ €I w8t T 91 LS LI  00¥'09 1S61 0OOLOS9O €€
UL wy  ol— 01— 01— 80€ €2 OI- OI- OI- 01— 92 0L61
6L LvE ¥E6 01— 01— 961 - L0€ IL  OI—- OI- 01—  sop 6961
gL 8Ly  00S'T OLO'T 8 vZy L€ €SI S €1 Tl LL 8961
9L €9%  OLEl 956  bL 0%€  s6z  Lul 8 (0l OI- oLl 961
9L SOS OIET b6 IS, . 9LE  OIE _ €0l € _ OIl OI- _ 2%C €961
€L (81 €IS Lg€ 1 €01 SST 6 ST 9  OI-" o01€'7 7961
€L 80v OLO'T €LL  6E vIE 91z 9L s€ 101 01— 7L 1961
89 SLI €S  pEE Tl pO1  SEI 1€ - €l W 01—  8u 0961 00S8LY90  T€
6L 961 99 8Tb Ol 9Ll 0Ll LS 61 8% 11 00L'PI  TL6I
6L ELT 8IS  TSE L LT 0SI 9 91 € 11 00091 1.6l
gL 19T  68L S€§ 01— gz 6lz L 01— 01— 01— 0796  0L6l
6L SOT 929 viv 01— oLt 9Ll 95 01— 01— O0T1- O00E€l 696l
6L €0T 809 0¥ 01— 91 891 7S 01— 01— OI—  000'SI 896l
gL SIT  TE9 Lv OI- s91 6Ll € 01— O0l— 01—  0l¥'sl (961
gL 81T €99 66b OI— 8LT 081 8§ 0I— OI— 01— 80I's 9961
YL 881  bLS I8 01— Ist 851 6y OI— 01— OI-  0SELI  $961
9L $OT €09 £ov 01— 91 651 05  OI— OI- 01—  00S‘€l 961
SLSIT W9 6ty OI- wi w9 01— 01— OI—-  0IE'€l €961
VL €€T U9 8k 01— €61 SLI LS 01— OI- OI-  Obb'vl 796l
'L vt 09L SIS 01— vz 6l w  ol- 01— 01—  88's 1961 -
VL vEL 969 OLb  O'1— 1= 06l 09 01— 01— OI-  165'L 096l
I'- SIT 969 sty 01— 01— LLI € 01— 01— 01—  0€L'0l 6561
- vIT 899 8b¥ O'1— 0l- SLI 8  OI- 01— 01— 06101 856l
I'- T 165 68 01— 01— LI 8k 01— 01— 01—  OeL'el LS6l
- ¢0C '€09 (40} 4 oI o'l €91 (34 or—- 01— 01— osg8’'Ir  9sel
99 OI—_ __ 01— ol— 986°8 S$61

147

-
¢

= _€£T CUL____16%___0O1— SIZ 1.“

- Y W




N A A M 2
<
o

aa
o

;
<
{

)
ooQ
—y ——

P

g '0 |.
Qoo
Y - -

I

.

67
6¢C

vq-v-—-—t—:—nv-d—uv—‘vv
|
!
—
|

- ol-
I'- 0lI-
I'- LT
S >
s 6
o~ 0I-

134 pe8
€Lt SE8
st 009
€91 T6¢
08I 1%
44! (443
9¢1 CLE
8¢l Lee
144! €Te
01 £
0s1 9LE
€61 L9
081 1214
Sil $8C
00l £9¢C
el ILE
T 886
861 609
0LE 0691
€6l L99
1€€ 00+'1
S1t SLL
(443 00L‘T
1§87 0tL'l
Les 01l
SLT 6C6
S81 €S9
09t 0st'1
01— LbL
oi— LIL
01— 9ZL
Sit 9€9
e S9L
svt 8bL
QyH >y

00¢
s6b
19€

0st
L9t
(414
€ee
sic
661
$91
0€T
L9t
(424
181
1ZA
SET

86S
¥8¢
0z0‘1
sov
868
6Ly
010°1
0z0‘1
8L9
185
06¢
8¢8

o1~
01—
(]
Sty
ois
L8y

sd

PV

86
S8
[44

Ll
Ll
A
St
14!
31
6'8
81
81
11
6L
11
61

91
0L

113
68

1324
o1t
8¢
$8¢C
a4l

o}

-

001
12\
69

8¢
ov
8C
143
0<
8¢
81
€€
134

€T
0c
9t

801
bL
861
29
ILl
16
0T
8€T
191
bel
$9

6Tl .

01—
01—

o

.—‘
84!
Lot

01—

Yos

PINURUOY——A1onb 1o11u2Yd M

- -
BRSO L R

€7T
1844
1414

991
681
A4
891
€51
951
124
Ll
14 ¢4
181
9zl
91l
651
081
€91
1444
€Ll
e
9Ll
1 X44
£5T
81T
61
891
80T

661
Lot
£0T
102
10T
L0T

toon

€8
SL
133

LOt
0s
1414
“ol-
A4
18
(Y44
14
SOt
4]
LS
861

o=
01-
01
6v
1L
¥9

EN

€L
I'9
8L
[A
66
£C

08

0T
I
£
62
61
S1
4!
91

01—
01—
0i-
81
114

01—

8N

L)

bl
A
el
I
e
€1
4|
'S
8y
z
€1
S1
1z

Il
$'6
01—
(VN Sl
01—
oI
U S
01—
(V)

4

€l

91

ol-
01—
01—
(4!
Il
01—

Lois

D941 UO DIDP ponuuy —— o Xjpuoddy

o¥1T
ooL’e
0IL11

07T
4§

ocry
08€T
€19

ocl‘l
08¢‘E
0991
08Z'l
066'C
LEYT
L'l
L9§

808
081t
6¥S
$90°1
LTS
€21
6ty
2]
86S‘C
06Tt
£61°C
£6C

005‘SH
00Z'b¥
00Z'LE
001°LY
000°€E
086'vE

o]

$961
£961
7961 00ST6890 9¢

1L61

0L61

6961

8961

L96l

9961

§961

$961

£961

961

8961

LS61 .
9661 0008890 S¢€

0L61
6961
8961

A

9%t -~ - 7
g961

¥961

€961

2961

8561

LS61

9661 009LL890 ¥€

Lot
1L61
oLe6l
6961
8961
9961 000L0890 €€

1aq
IBax  uone)s  -wnu
9po)




— F.I.nm.lto.b..fnmrl!vonl,imnui:...2 I

P I= 01— I'— S6F  006'S OES‘E
1= 00— I'— S6T  08¥'T 0cp'l
SI—= 01— I'— 06T  OpI'E 0S8I
= 01— I'—  €ZE  009°€  0LOT
I'— OI- I'— Vveb 0689 090%
I'- 01— I'— #+%IS 0208 O08LY
* I 96 8 0ST O06ET 678
i I'= I'L €8 L6T  00S'T ST6
m - §S €8 61T 00T L99
I'-— TS T8 $9T 06¥'1 088
X e oy S8 €IT  OPI'T  S69
" "I'— 9y €8 8y  0v0'T 0TEl
“ L= 01— T'— L1 ov8  8T§
; P 01— I'—  8¥C  O0SE'l 908
i I'- 01— €8 €T 00¥l I8
m ;I'— 01— I'S TIT 0001 619
Lol r— 9¢ 6L vIT  O¥0'L  LT9
m PI'— TS 08  8YT 0801 IL9
- sy 0 91€ 0651 LS6
- T 08 TST  OEl‘l Q0L
I Uy 08 81 ¥S8  £6b
‘ LT sLo8L 8l 019'1  S€6
D= T9 9L 9ST OES'T LLB
PI'— 89 6L €€€  0£TT  00€'l
VI'— ¥S 6L €€ 090'T 01T0
PT'— €S 8L L9 06L'T 060°1
g €L L €L 086'1 ObS'I
0Ol 06 9L 1s8 OLET O¥8l
01 TL 9L 86  098T 0T
: 01 L 9L 09 09T 080°C
DL L'S €L 89 666  SEL
e 0L LL LES  09¥'T  0SO'T
: 01 §9 08 88 0IS'T 0861
. I ¥ Sy 9L LIT  6LS  9SE
v £9 ¥L L6l €8¥  00¢
¥ gy 9L 81 1St 08¢
d I'v  SL  €0T LTS  LTE
v 09 SL LI  €6€  0ST
. ¥ 9y " L'L O0£T SI19  ¥6E

o1L'T
609
988
0001
001°C
08¥°T

SLT
9Lt
661
€0t
80T
9tE
ovl
9Ll
SLT
9Ll
61
LLl
1243
061
14
6€E
e
L6y
1347
91¢

IL
¥8
16
6
£€
Ly
6

9%
6C
¥T
oy
£
14

0t AL Ml il e el e e et

€0t
191
1341
SL1
LST
I€€

LEl
y6l1
el
LS1
9¢l
ooy
18!
801
8C1
901
6

ovl
181
124!
1L

8¢€1

74

08I
081
(444

6L8
0S0'1
ozl'l
0zTT't
£ee
1S
0801

B T WL N S

6¢
0t

174
$3
oy

I |

oo CoCQC
O\ W) 00 =t w0 <O\ O =
[ o' I e BECSTN oF BETSRRIN o IS re) |

89
8L
¥8

-
(9

8¢
9
L8

bEL
S8
LL
06
£cl

| !

o
O

89

oot

€Ll
Cit
stt
134
01
6tl
1z

.

.

[ !

d

0s6
0SH'E
£vS
6vE'l
113
13X4

0601
0851
oLY'T
0001
ogel
AN
$91°'¢
86L

891°1
008°C
059'¢
0£T'¢
069°1
09Z°¢
098°C
979

LY9

LSY

059

0161

e
L01
pel
6S¢
LL

4

co!

0509
00L‘01
00S°11
0z0‘9
099°L

8561
Lsel
9661
ss6l
vsel
€561

1L61
0L6l
6961
8961
L9el
9961
$961
¥961
€961
7961
1961
0961
6561
8561
LS61
9561
31!
yse6l
£sol
561

0L61
6961
L96l1
9961
¥961
€961
96l

IL6l
oLeét
69061
8961
L961

000191L0

00s9%iL0

00S6€1L0

6¢

8¢

LE

149




L and
.
|

oy
.
!

T
!

.

.

= o=t ot o v U
.

—-:—u-n—-:-va
< 1

1<

-

} Banrd s s e e
— =t et ot (] W gt e e e gt o

coanoooQmmn

622
8¢
0ze
912
LET
pIE
681
65T
€62
692
092
862
28¢
o€
sbe
o1€
9€€
ShY
433
80¥
8¢
26t
1t€

ive
1944
$ee
14
(483

LS

12 %4
09¢
S8¢
pLE
L8¢

@MIH

08L1
ovs‘1
009°1
096°1
0Te'T
008°C
ovs't
0£€T
08v°T
o1L'1
016t
0S6't
012'C
oLY'T
ooL't
009°C
0s€’e
0EL'Y
0L6E
06T
0€8°l
080°C
0LE'T

00t'S
0S0°L
000°S
01—

020's
02’6
0£9°C
OL6'V
000't
ov8‘'e
09v'c
06%°S

o)

Y O L

186

£68

116

0011
oLe't
0£s‘1
L8

o€l
oSyl
020°1
oLt
091°1
00€‘1
091
9L6

08l
016'1
0SLT
00€‘C
oLl
0L0'1
0021
01—

097°¢
o€y
010‘e
osL'e
0L6'C
08s°S
0641
076'T
oI’z
0Z€'T
0L0'C
0sT'c

sa

penupuo)

~h

A

1L61
0L61
6961
8961
L961
9961
S961
$961
£961
7961
1961
0961
6561
8561
LS61
9561
$sol
psel
£961
(4]
1561

0561

Ly6l

1.6l
0L6l
6961
8961
L961
9961
$961
£961
7961
1961
0961

0ory91L0 O

6S61 000191L0 6¢

ok

uon®mg

13q
wnu
opoD

—0

150

/
/

STy zo1 ¥l 8Lz O1— 0oI— 0I- 059°C
8PE 601 91 £ 01— 01— 01— 0s1‘s
0LE 06 01— vz 01— 01— 01— 020'6
88p 101 €€l vze 01— 01— 01— 0SSy
79¢ 6Tl I€1 L9 01— 01— L 06b'E
0$9 8TT €€l gy 01— 01— 9L 019'C
SLE 76 48 sv¢ 01— 01— 66 ov¥'s
w9 AR (331 Loy o1— 01— 0I— 09T
1£9 PEl (A2 90 OIl—- 01— 01— 0ov6'€
v6€ SIT LLY ssT 01— 01— 01— 0196
€9% Ll st 00€ (114 It 0l1— 00s°01
L9Y LYl §S1 967 74 08 01— 000'¢1
795 g€l 491 8s¢ €7 SL 01— 985‘¢
919 791 oLl Y6¢ ¥T 68 0Ol—- 19L°L
T6€ €l 9cl” 9pz $1 9L, 01— 0sP' vl
669 601 1321 L1y 4 s8¢ 01— 106°1
706 SS1 Lyl 09$ €2 L6 01— L€
0LE'T pLI 951 L8 €€ STl 01— 0821
ozl‘1 $91 LST 999 €€ 611 01— 81
vEL 961 €0T £9b A3 1t oi1—- 'S
w 6¢1 961 - 0LT 114 18 01— 0Z9°s1
€28 €l ST - 6C€ 0z.. 8 01— S
$09 991 ISAU B E 0i—- 01— 01— 690'8
089°1 981 91 060°1 01— OI- 01— 443
091°C €LT 091 o't o1—- 0I- 0lI- S6€
081 S1Z 01— 9 01— oIl—- 0I- 090'1
0£6'1 80¢ Ll 09t 01— OI1—- O1I- 0SS
o181 1ZA sel 986 QI— 01— St 1289
068°C 1€€ 981 ovs't 01— 01— 0OI- ILE
2L A4 911 SOy 01— OI—- Ol- 0EL‘l
091 L61 wi 6 01— 01— 01— 626
o1ty €€ s81 €L OI— 01— 01— obe'l
0LO'l vz LST 369 1§ 6 01— 0s4'1
926 9¢T 8s1 $6S 1€ 01 01— 00L'T
079'1 9t 91 ovo'tT € It 01— $69
14 € 4

10 (o} OOH BN ) 2D oIS o]
——danronb pojuioy moyiss 1o piop jory —— A XIPUSIAY. _ v

L e e PR L SARags




I- 1'— OI— 687 or— 01— (U Sl VN Eo V8 or—- 01— 0lI- 0T0°L  0L61
Sr= 01— 1= 0I—- %8, 0I- 0OI- 8¢ 01— oI 0l—- 01— 01I- 00¥'IT 6961
= Tl 6L LIl 8LT 1st 96 pe Lor  olI- or- 01— 0lI- oot‘'ol 8961
- g 6L Lel 61¢€ 161 ¢l 6% SIT 11 ol- 01—= 0l 012'S L961
= 01— 1I'— 0I— €81 or— 01— e 01— 01— ol oI oI 0£9°c 996!
= 0l- I'- 0I— 68 1= 01— (AN V) o 01— ol— 01— 0l 09€'S $961
- 6 08 591 SLE SEC Ll 6$ O€l €l o= 01— 0olI- 0ZET  ¥96l1
* oor- 01- 18 LET SIE L6l 11 ot €Tl I L9 LA VI S osL'e €961
“ = 01— 08 LT s6t ¥61 66 6€ 144! ol or- 01— 0oi- 0198 2961
PN E T L 9l 99T 8Ll V6 LE €01 L8 6'S 8¢ €6 00€‘€l 1961
! VE SS9 8L T 99¢ L81 a 8t S6 L8 99 8¢ 96 00€‘01 0961
H 3 8P — 8T 80¢ 81 14! 114 00T 01 6 & 01— 6LT'Y 6561
- A (A Bad 491 €92 991 I be L6 0'6 8y 8¢ UL 1198 8661
,_ T €S 6L L6 6CC (24! 1’6 Le 98 6L 8P I€ o1 00S‘IT  LS6I
m , T 3 I'—  vel 114 L61 St 9% (48 Il s9 & S¢ LYS‘1 9561
. B Sl 4 —  9tl 8¢€¢€ 861 91 0s €01 el $9 w9t 068'C $s6l
! [ Sl '— g£s1 LSt 60T 61 6y 8Tl 4! 9'8 Ly 0§ 8SI'l bsol
T L1 = 8bI 1432 oIt €l 8y . vel €l 9L Ly v 876'1 €561 .
m I'- C¢ —  0tl 90£ P61 €6 Ly o1t 0l L9 Iy LU'8 68¥'L  TS6I 00SE6ILO TV
I'—. 0¢g €8 LU bSe oce  se . sT . 911 T or— 01— 0o0i- ov6'y  0L6] ‘
“1T— 01— €8 sel L8E 67¢C 6¢ [XZ 1 S <4 01— _ 01— 01— _ 000°L 6961 i
W V- gT 08 TSl 89y €8¢ 29 SE SCl 23 0or— 0o0I— 0i- osL'e 8961
[ S R | €8 Tl oed $9¢ L9 - LT $6 Le ol— 01— 01— 020°C L961
L€ £eE €38 181 12 %) 6LE 601 A 6tl 8S o= 01— 1L 88L 9961
- 01— 18 ¢l sty §9¢ 6S st 141! 12 or— oI 01— SOV'I $961
j '— 01— 18 9l 9IS ore 14 S¢ 149 [45 o= 01— 0lI- §8 961
1 I'—  0I— 08 60T 9L9 ely S0l ov 6S1 SS or—= 01— 0o0lI- 09T'1 £961
, S I'= 01— 08 1Ll 88y £6C 6S 1€ €51 I€ ol 0o0I1—= 0lI- 09s°S 2961
: I'— ¥ 9L 8II £ SIT 8¢ (ARSI 1) [44 YL s€ 01— 06£°6 1961
I'- TEg€ 6L 981 (194 L8T 09 ot I€1 £ L8 8 01— 09L'9 0961
I'— 8¢ I'— 8t 4744 LT €L [44 101 6¢ vL 6 01— SLIE 6561
o - &y T'— 991 00§ [44) [43 1€ cel 9¢ 06 [4J V J S L68'E 8561
| S % 4 I'— 01 tit s6l 187 Si 88 1T 6'S 1€ 01— SOE‘L LS61
A - 01— 1'— 1% 0c9 £9¢ XAl Y4 L6 €9 8’8 (42 VN G L6T 9561
- s+ 1= Tl 60§ 867 68 og L6 6v t'L I oI 80C'1 §s61
- I'— 8¢ I'— Sl 444 6LT 9L 1 16 Iy ss - e 01— SL8 ysel
I'— Ty 1= b €19 89¢ 144! 13 €01 S9 Ve o 0l- $08 £s6l
'— 61 '— 781 SPS 6TE 89 LE 91 187 B! ss 01— ov9’c  Ts6l
' LT 1= 1e1 98¢ 144 Ly 81 91 8T SL oy o1- £6¥'9 1S61
'- 7T T1-— el otd 69T 09 61 | TI 143 8L Iy 01— SETr  0S61
—..l 9'¢ - €€l ‘90t 9s¢ 13 . 4 911 I'— $°L Iy 01— oIL'S 661

T W= Lo ___€€E___ _L61_ 6v___ (44 ﬂ“ ST } &) £E€_ .. O0d= ZOI'S. .. SP6I_ OOSRLILO . I+

151

\



- Te UL 0ol LS 69¢ t6 Ly 48 09 01 6€ Il 06£C9 0961

- 87 VL Lzl TLS 19€ (41 Iv ol 125 8L 8¢ A 006'8C 6561
- LT 9L otl L9S 6ve z01 [44 86 ¥9 9 8¢ 09 ovs‘6r  8S6l
- £T 'L (48 88 £6¢ $8 €€ €6 139 9 sg 09 ols‘cL LS61
- Tt 8L 0s1 <06 (1139 60T 9¢ €8 811 66 [4 2N { Y 0si‘ol  9s61
= 6T UL Spl 9Z6 6€S 1244 oY 8 174 L6 [4 2NN V) 4 osi‘6l  sse6l
B S A 3 8L [ 081‘l 089 L6T 8¢ S6 L9t [4 6y 0§ oLY'TT  bS6l
» = €7 9L Y0l 06S 0LE €el (44 L9 SL $9 I€ 06 ov6'vT €561
: = 0¢ 9L Lyl 6L9 LovY Tel 134 €01 6L 96 142 1§ 0EL'8E  TSGI
o = 9 UL 191 8L oty SEl 6b Il 8 ot St 11 06¥'cs 1561
: I Sl L'L 9¢l 619 £9¢ 1Tl S¢ 86 oL L's Iy 06 ovL'8S 0561
B S —=  IS1 ceL 1444 34! 8Y SOl 68 6 St 08 0Ty'8s  6v61
L - ¥ — LTI 869 [4:1% pel ve L6 L8 9L ve  ¥9 OlL'¥Y  8¥61
; - ¢ - Sel 9TL 184 LEl Ly 801 16 0’6 6 06 06S°'LYy  L¥61
W B Gl - = 0gl S19 §S¢E 144! 8¢ 86 IL '8 - 8¢ 96 ovT'6r 9v61 00SE9TLO  bb
; [ S 1 ) €8 (44 4137 6LT LL 133 L6 Ly ol— 01— 01— 0ss‘e 0L61
_, I'- 01— 08 911 pLY 08¢ 6L 8¢ .06 14 o= o= 0o1I- 0599 6961 :
_, ST= 01 0’8 801 [£34 L9t SL 8¢ 68 144 ol— o= 0= 0659 8961
‘ .S A 9L 0s1 819 14313 LOT §7 14! 9 o= 01— 01I- 091°l L961
= 01— T8 LTt OLt't €49 £Vt IS SSI 6€1 o1r— 0I— 01— L6 961
P = 0 6L 081 €9L 09t 194! 6b o€l 12}] or—- ot—- 0o01- £96'T €961
S I=7 01 6L SLI 69 91y ~ STI o8y €T~ €L 01— 0I- 01— 169 961
o~ I'— 81 '8 8l thL ISy vel 8¢ 12941 z8 L1 st 01— 00¥'t 1961
1= 67 6L €91 €59 poe (44! 8¢ - 81l 69 vi [A 20NN O b 00€°01 0961
=TT = 1S €69 91lv Lyl 1€ 801 €8 €1 6¢ OI—- LLT'Y 6561
U= 07 = 16l 6L8 0ts 061 6t €Ci (40} 91 os 01— 981°‘9 8561
= 01—= 1= 9l L9 L6< pel 144 €Il L ot ww 01— 09S°I1  LS61
R Sl VN Sl S 4:14 0RT'E€ 0961 8L6 14 XA o6t 9¢ 9¢i O'I— 086 956l
' 1= 01— 1= 8tt ov¥'z  oTr'l 8L9 v . 601 6v¢ ¥ 9% 01— 109°C §se6l
I'= 01— TI'— 8¢t 01S°T  00S°1 (423 s€ O III LLE 1 Y4 [40] SRR VIR TL6T psel
m I'— 01— I'— 9%¢ oLL'T  090°T 91§ 0¢ <8 9T 81 69 01— ¥9T°€E €561
= e Y - TA ov6'l  OLI‘T ots S9 4! 69¢ 9T s6 01— S6S‘P [s61
* I'- 8¢ I'- 81T oLzl I€L Lee ve €Il Ll 91 19 01— ¥96'6 0s6l
I'- $¢ - 1314 09¢‘lr 108 €LE 6% €Tl 961 81 IiL 0Oi- $86°L 6161
I'— 1¢ = 0I- 0sz't 01— 6CE 6T col (V0 o1r—- 01— 0I- 00t‘9 861
- 10— v'¢ 1'0— 06t 010‘T  §SS 8t 144 €0t otl 14 Is 0OlI— 000'6 Lv6l 000SPTLO €V
- 139
@H X s o) os fooH N 3w v Cfols D  mex uopms  -wnu
9poD
panupIuOY——A3yjonb [Po11UIYd MOYUDILIS UO DIDP JONUNY ——"A xjpuoddy

152

. & r B



-

N M AN et O3 ot

P s

ey g G gund Gef el ) vt G gt Pneg g (V) e Gt pmeg st gt g ant vmad pd

o e
|

|
|

¢+ ¢ & & e e v e » e * e o = s e e .

.

}

l

|

|

|

[

|

.

.

61 I'-
rror-
re  1-
61 I-
X S R
A
A
rror-
67 €8
01— €38
91 €38
9¢f  +'8
9¢ €8
01— 78
0l- +8
01— T8
or- T
vZ 18
VT 18
gz I'-
61 1-
re 1-
IR
g I—
st I'—
Lre I-
TS I-
gz I'-
Ly I-
8T I
€1 9L
€7 9L
T LL
€ SL
VI 6L
91 08
0z 08
T 6L
VL TL
o1 LL
TE S'L

pig
oce
81¢
bee
ole
Y43
¥
18C

66T
1Lt
SIt
¥8¢
(434
0t
pie
06t
£9¢€
8vE
89¢
[4%3
LeE
00z
[9¢
e
£€CT
ot
90¢
90¢
9¢T
vie

06

o€l
It
06

T4
14!
91l
St
144!

341
611

08€'l
00S°1
09%°1
0zs‘1
(1] £t
ove'l
L8

0L0°T

9IL
0L9
s¢s
6.9
1L6
6£L
LLL
8E6
ov8
ois8
pis
8LL
L8L
1394
088
79¢$
194
$6S
9eL
€69
SES
L9Y

85¢
6665
€cs
ELE
L9
9LS
€8¢
o9
6TL

YA
L0s

LT8
€l6
[4:1
106
L6t
S08
8€¢
Lo9

LLy
oy
Ive
89¢
SOL
LoS
css
199
186
¥9s
SLS
1€8
(443
£0€
£LS
9¢
0s¢e
06¢
66¥
8LV
8t
6C¢<

01—
9te
£6C
L1T
LLE
e
ste
LSE
60v

18€
682

0§t $81 (44
06t L81 841
9T 161 o€l
06¢ €61 LET
6€C SL1 ovi
0sT P91 34
6¢1 ool (4%
s6l 6Cl ovl
s 091 891
9% 144! LLT
LE 06 €SI
144 o1 IS1
LS 66T 691
€S 181 sl
¥s L0t 144!
89 69T 91
{14 €1z 661
9¢ 981 .- L6l
14 (414 661
6b 861 £Ll
9 14! 6T
9¢ 0L (4] S
9 g ¢4 S8l
123 (48! LST
9¢ 101 €61
ov 611 91
9% 691 681
LE 6S1 S8l
€€ 86 1Ll
114 08 L91
125 9t LL
01 14 SOl
06 14 £6
SS 174 I8
XA 144 96
L6 14 €6
ol 8¢ 26
[ ¥4 i4 16
Sel Ly (44!
SOI (24 (44}
YL LE 201

191
6LI
YLl
8L1
0sI
6v1
v8

148

LT
8¢
9¢
Le
9¢
9¢
143
143
(44

134
SE.

!

. .
oot wemd oml vt v e Pt gt et gued vt vt (] Pt wm owd P et gy e peed et

L=

3

>

.

10€'C
7669
6v0°L
088t
8TS°E
£C6°L
007'9
197°L

799
0€s‘1
091°1
6ch
108
818
obg
629
0s€‘1
obI°1
06S°1
0v9
$£6
SSS'E
(1122
8L
85Tl
81§
629
9161
T59°S
0Ts‘E

0069C
00T'b€
00619
00t bt
00g'Ll
0st61
050'62
0T6Cl
00081
00s‘1v

0c6'ES___

(43!
Is6l
0s61
6¥61
8161
Lye61
9v61
SHol

0L61
6961
8961
L961
9961
$961
961
£961
961
1961
0961
6561
8561
LS61
9561
Ss61
beol
€561
(4931
1561
Lyol
Syel

161
oL61
6961
8961
L961
9961
S961
$961
£961

2961
rosi




TELEELTANNNAAINNNNA

W v et v P P el el g Tt Wt v e g W e (V) (V) (V)
.

.

LR ) LR TN

.

« o e . . ¢« e

s e e e e e s+ o+ .

S0 I O O U O A O B U

AN NOANATANN GO ON

. P (G .
—

. . s e s s . .

NNYYNINNNIETOANND TN

<
—
1

o1

P e

-

. .
Lol B B B B ]

.

.
L B B B e I

PSi
8T1
bel
144
I
§41
ISl
€Tl
134
£91
est
681
9¢I
L9t
el
6S1

96¢
60¢
80¢
Ite
08¢
L6E
9Lt
(444
99¢
oty
8cv
6S€
bLE
60t
96¢
6S¢€
oce
oce
8yt

@IH

809
LSY
I8¢
98
0ce
143
08s
147
s
609
819
98L
L9
€99
L9v
V8¢

011
008°1
0SP'1
0951
0ol

086'1
0S8°1
0v0't
0L9'1
086'1
001°‘C
o1L'1
0881
001

“OLE'T

ozLl
0Ls'1
0es’l
oLs‘t

- o8y

LEE
8vC
69¢
88%
81
1433
8¢E
69t
sve
8¢
06g
8Ly
L8E
ooy
L8T
Lye

208
198
628
068
otlI1
0cI‘l
0L0°1
00C‘1
686
0SI°1
0€2'1
0c0‘1
0011
LES
ot8
0€0°1
LE6
806
1429

sd

$6
09
9
£El
I€
08
88
9
98
o1
101
oel
o1
I
9
¥8

[4:14
€0¢
98C
9le
1247
£0v
€LE
oty
9C¢
oy
1§34
134
0ot
89¢
86¢
9ve
90¢
66C
sot

0

14
9¢
194
6L
{4
[43
09
9
6§
V2
0L
88
6L
Ie
Ly
¥9

[2°)
81
gLl
881
£5C
9t
16T
06¢
e
LLT
L6¢

8€C.

9t
$81
S61
8vC
60t
0oc
Loc

Yos

1741
il
811
S8l
481
901
oIl
S6

00t
Y0l
66

(41
¥6

144!
801
Lil

LEL
Lel
194!
el
£cl
8¢l
SEl
01—
g€l
9¢l
el
6¢Cl
SEl
9¢l
481
(44!
9¢l
8C1
(44!

t0oH

19
ot
144
16
1T
€S
LS
ov
S¢S
£9
99
£8
99
69
144
LS

(V)
(V) o
081
86l
8rc
[4Y4
8€C
L9¢
e
£5C
8LC
[ §44
(44
YA
L91
144
061
P81
061

EN

€9
06

€T

14

(44
£
8¢
(3
]9
St
67
143
€€
9¢
8¢
0c
81
£
(44
[ 44
6C

N

LE
84
$9
123
(44
14
LE
42
114

9¢
134
1A 4
[44
6y

08
S8
L8

v
1]

901
o1t
101
I
66
I
Ll
101
Yol
16
68
901
96
68
c6

ed

09
8's
¥9
£8

6’6
cl
§6

‘or

S

0Z6°L
0£8'9
00L'CI
09L°'S
00§v€
0sh vl
0oty
009°€t
0v0'8
00L'1T
008°61
00¥'0T
00s°1C
0S0°6
000°1€
01—

06L°1
065'C
oze's
ZA R4
6€€'C
£18°C
£v6°1
0151
620°€
LISy
66V
£0C'S
862°C
0e'y
068°01
0ss‘e
9LT
0s6°€
£58°'1

clel
1L61
oLol
6961
8961
L961
9961
§961
V961
€961
961
1961
0961
6561
8561
LSG1

[Lel
0L61
6961
8961
£961
9961
§961
v96l
£961
961
1961
0961
6561
8561
Lsel
9561
gs6l
bs61
£561

Jeax

00¥¥ELO

0091€€L0

uonels

Ly

27

1aq
-wnu

3po)

_ PONURUOD——Ajwnb jpo1uayd MOLf1ups 45 u0 21op [onuuy, —='d X1pusddy,

154

@

r W



et et Gmg Gt et e God Gned God B R e e g et gmd gt gt Gmnt et et () e o
.

- 9 I'— LT _vel €8 61 al 0c 91 €cC oL It S9p'8 8661
| R 1 I'— 9T LTl 8L Ll A 1T Sl ST C9 41 LO9'Y LS61
| Rl 1'i | S 123 861 Ll 133 Ll 8¢ 9 6'C 98 ri 8091 9661
I 01 I'— € 691 LOoT LT Ll (44 1C 8T 8L €l (3483 gs6l !
| R Sl I'— 142 ¥61 LCl 4% Ll (Y4 ¥Z v'e I's Ll a4 psel 1
1 S'1 | it +C 601 99 €l It 61 11 vz 8¢S (1)1 LLT'S £661 “
I'— €1 I'= 123 vLl SIl LC (44 €T (44 L'E 9 ¢l 8IL'E 44!
I'- 6 I'— ov (444 6¢l 6t £C Lc 6¢C £y 8’8 91 o't I¢6l
| R 6 | 1€ STl €8 81 Al 174 11 9t 99 91 oLE'TT  0s61
1'- L | LT 144! [4A (44 91 0c Ll 6°C 9 €l 0£0's 6v61 .
I'-— ¢ | S 9¢ 6Ll ori (4}3 (44 Ll 0¢ 'y 8L o1—- 08tV 86l 0001¥080 OFS..
Bt ol - o1 el ol- Sl ¢'6 (1) Eod (1) G ol oI—= 01— ozg's 1L61
- 01 = 01— 8¢l 01— st 11 ol (120 G o1—- 01— 01— 09L't 0Lel
i 9 69 142 143! €8 (44 It (4% 91 9°C v'6 ALY 00e'tl 6961
- ¢ L9 (Y4 (441 SL 81 '8 9T 4| 81 6’9 [4) 09s5'y 8961
- S ¥'9 124 144! S8 9C 06 (174 Ll 6’1l L9 (4 656’1 L961
- 9 9 6C €61 S8 vl 11 (Y4 91 $'C 8L £8 £SS°L 9961 °
s 8 9 6¢ [4 ¥4 0ocl 113 Ll (4% L4 L't Il 11 180'¥ 961
- ¢ 9 e 8¢1 68 1€ el Ll (174 €T 09 11 0sZ's 961 R ppu
- 9 T9 9 ST vEl- L 61 1T € s 9 €1 18T €961 e
‘- 6 19 0t  SLI €Ol T€ s 0z w0t 1L Tl o00s'L  T9el T T T T
-9 - 9C 124! 06 T (41 1C 81 T €9 91 o1+’ 1961 T
- €1 9 9¢ 0t L1l 9¢ 61 | X4 14 €t 6 11 S¥s'9 0961
- L - (113 61 601 143 Sl 1C 74 L't 9L 41 €TL'9 6561
- L - 9¢ 91 S8 vt €l IT 81 I'C TL L'6 06Z'Ct  8s61
- Tl - 0t 161 88 T 01 LC Ll L4 08 Il Sy9'6 LS61
- 6 - LT 9LI €01 €€ 41 Ic €T v'T 89 £l 1Z¥'E 9661
B v = 9c vL1 1201 [AS el 61 ¢C | A 69 1 bLs's §s61
-9 - (43 r{i14 1T1 8¢ 14l (44 9z 6'C €8 1 L60'V g6l
- €1 - (44 611 18 81 6 81 €l I €S L'8 ove'el €561
t— 8’1 - 0t 8SLI (48} (45 91 1T €T (4> 69 (A4 SIt'9 sel
- | - LE 91T el or 6l 6C 9T g '8 14! yLE'Y 1661
R A | - LC L1t 68 1T 1t 61 Sl 6°C 9 Cl ove'st - 0561
-6 - 8¢ Lyl €Il LT (41 1T 81 't 9 It 9€9'8 6¥61
- A = 42 161 6¢1 123 L T €T L't 8 oIl £€61°8 8¥61 0090£080 oF
g 9° 114 6€1 14} LC 1Y 81 Sl 1 L 09 00L'8T 8961
e g9 62 L8I 6ll 8¢ '8 91 (A4 6'1 88 $9 009°1T 9961
8T $'9 9¢ 8vC £Vl 0s I'6 Sl LT T 01 8'S 00101  $961
6’1 9 € 01¢ 0gl 9% YL 1T [Y4 9T L6 c9 008'6 $961
9°C £9 09 % 4 L9T 601 -0l 1 1 43 ras 4 Ll 9 064'9 £961
v 9 9T TLY ell 6E 09 €l (174 $l 8L &t 000ZZ___Z96I__O0OL9ELO __ B
~—a— r




PIU—- 00— ¥L 6SL  0TEVY 0SL'T 0901 659 €01 169 8¢ 1wt vI 808 7961
L= 01— I'— 869  0SS’e 0LT'T LIS 65 96 8vs 43 e st Lo8 1961
| 1= O1= ¥L 59  096'€ 0IS'T  SL6 9Ls 801 6v9 (43 60T L1 6LT 0961 00578080 €S
L0 0I- ¥L €8 6T €91 (44 9L 08 YT €T 62 LT 6b 1L61
P00 0= €L L8 08T  6SI 84 ) LL (A 4 6C st 6l 0L61
- &1 €L 99 00z Il 174 ol 29 £l |54 €2 i €89 6961
» - o1 st 99 881  SOI 0z 0's 59 01 07 £7 T ¥89 8961
€ ¢ I'L T8 e 8sl 8¢ (AR 18 0T §T 6 91 99L L961
TS 89 U XA A4 LT 08 oL L4 SR X/ ¢ €1 ot 9961
tr= 6 TL 99 90T Tl Y4 VL 89 3 SR 44 €2 vl Tob 961
_ - 01 7L €8 €97 Lyl £€ (4 18 81  0¢ 62 P T ¥961
: I'- 01 L9 08 9sT  9¥l 9¢ T6 - U 61 97 6T 91 6T £961
T 6 69 Tl IE gl 8s 14 66 €€ OF (44 1z 691 T961 00089080 TS
e 01— 9L  9vl  9LS  €g€ §§ v9 6€1 Ls 9 8v 01 OSE'l  1L6]
Lz 01— S§L 681 SE¥  8IT €€ 34 Vel vE 8P 8y LL 060°s  OL6I
I'- €5 L 9zl 188 LIT 67 9 . LTl 8T L€ v vL 0TL'L 6961 .
I'- §€¢ §L 6l 9E  SIT LT ve  gEl 9 9% W TL 09€'6 8961
g €1 vL €SI L69  TOV 16 19 LS1 18 LY ¥S Ol 00¥'T  L96I
V€ 8T TL 1T v8E SIT 1€ i€ (113 SR A > & 8 0r9'9 9961
U= L€ €L LTl 96 8T 33 LE 1€l 1€ 8¢ S 86 085’9 S961
I'- 88 TL €S1  I8L LtV ST1 SL Lyl 00l 6§ Is 01 00T  +961 0SES9080 IS
oot
R O E S -1 s61  LOI 62 e w gE L6 S6 OEI'T  1L61
0 0I- 69 (€ 6L1 86 144 1z 9 8T St §6 06 09€'T  OL6I
rvy 69 ¥t Wi T8 81 91 8T pI. TE €8 I8 086 6961
- 9 69 ¥ 1 98 0z bl o€ St 8T 06 88 9zI'S 8961
- ¥ 99 6€ 981  LOI 8z £1 13 61 €€ 01 o1 TI9t L9l
I'- 6 79 0t Wl 8 0T LA SRS 4 Vi LT 6L 01 ¥se'c 9961
- €9 6£ 60T 6lI €€ 61  Ig Ve €€ ol I 659t §961
I'- 8 €9 € oLl 86 <4 61 vT 61 67T ¥8 T 09T #961
- ¢ €9 s sor Tt €€ T ST 9¢ 9t U6 o oesi't €961
N S A 19 €t i cor 9% ¢4 114 ot €€ 6L €1 pLI'S 7961
- v - ¥ 9Tl LL 81 91 L ST ¥T 8¢ I omv'or 1961
- 9 €9 s¢ 08l Tl L 144 0z it ve <8 91 8Ly 0961
- ro- 8 10— Of ISt 68 |14 L1 w Lty 8T §L ¢r 791’ 6S61 0001¥080  0OS
19q
4 foN HI Q@H A s D *os fooH eN W ®  ‘os 0 X uopw)s  -wnu
8po)

_PONUNUOD——A1yonb 100119y 2 MO UiDas1s 1O LIDP 1oNUL Y —— ] X]pusddy.

156

o |



- 9T I'— ¥ 6¥¢ 102 0og L1 LET ~ €T I'L 8 I'6 006y  LS61
R 8 SRR SC R+ T2 91y €T ob A4 8s1 o€ 66 A A 1€€'T 9561
= 0T I'— ST Iy €bT 18 w L91 i€ 4 i 9% el $S61
- 61 I'— 791 80  S€T 8z L1 781 A A St 4 St6 $S61
- 1re  1— st $8¢ ST LT L1 $91 61 I £p I 126 €561
- ¢l "= 8sI S £6T 19 S¢ 091 1% 14! ob 1§ PSL 7561
- 01 I'— (91 L6y T8 SS SE 191 LE L1 6¢ 11 950°1 161
LA G S { I'— 091 9 oLz 8p 0t 291 123 Al v I £€9C°T  0s61
R ol | - 791 L8y  PLT 0S o€ oLl 9¢ 14 i $6 AtA 6¥61
A I'— 8Ll 9Zs  00¢ LS 33 LI 6€ 61 oy 01— 61€'1 8v61 00085180 9§
"I'-  01- $L 0SS 0EL‘'T O00I‘T  $8C 6C€ 861 oLl 9¢ 8¢l €8 0¢ 0L61
. = 69 8L €98 OSI‘T  QOL 081 $61 6S1 sol €€ 16 98 4y 6961
= LY 6L 66S 011 oTe't  gop 8LE Is1 0€T £S 9zl 19 91 8961
b 't SL  #ST 091l 0.9 (Y44 ogl 1§41 obi Lt T gL 06 L961
= It UL 1ET 080'T €09 $0T 201 528 €21 SI 99 69 01z 9961
I TE O TL 90T S8 8P 9¢1 6L 91 88 12! 19 08 LOT $961
U= 6T I'L  8IT L6 £bS Lt 811 £l L01 L1 9  ¥'6 €L $961
CP= VT PL 0 €88 0SO'T 0€T'T 16b S YA b4 20¢ 0¢ 01 T6 99 £961
CI= 6T L b6l 68 LIS 1231 96 i 01l ST 143 A\ 981 7961 00S9ZI80  S§ N
4
S T= 01— §L  0I0°T 0I8v 0S0'E Q911 9L 181~ $s9 $S1 1 €v  Ts 0L61
=T8S T 9L 19P 0S0T OSYT SSb T 6EE C bST - STE™ " £9 I8 #8 77 $T T T 6961
“ I'— 9¢ 08 €6L 0£8‘€E OveT 688 ILs 091 LS 911 TAA SR L1 8961
= 0= L ey 0881 OLI‘l Zop 0Lz SLI 661 44 L 16 0z L9GIT
I'= I't 6L ¢Sig 0l 68 762 9Ll €l 9Ll LE 9 TL 44 9961
I'- 0¢ §L 26l 0LL  6tY YA 18 £b1 4] 91 0S 06 0S S961
PI'=T9 6L LZE 0SSl LbG pi¢ Ak 961 81T 6€ L9 A o1 $961
U= ¢t €L 8LE  008‘T 00I‘T 1oV 8€T otr1 494 6¥ 0L 14 Tl €961
= 0= 'L LIT 056 69S 831 8I1 A0 €Tl ST 9p ol 0S 7561
CI= T TL 96l 808 69 gVl L8 XA 96 ot LY Al 65 1961
R T — LI e $8S €61 LT 911 STI 9 v 9% 143 0961
B S o 4 —  6£T  0€I'l 089 €€T 8¢l L1 €51 62 8t 68 91 6S61 008€ZIS0  #S
01— 6L 609 006'C 081 %19 90§ vET 01— L 20z 1 e 161 -
01— SL SL6 00¥'L 069Y 0£0'C I€8 951 0ZE'T 9 S8C T6 LLT 0L61
O'I— SL TS9  08%'c 0I+'T /88 6.8 1€l $19 €€ Lo L6 8LT 6961
0l— LL 1€6  0bO'L OSEP 0681 £LL 8cl ovz'T 09 YLz 6’8 I1€2 8961
01— &L SEL  08Tv OILT 0801 SLS 129 169 8€ €€ 01 0S¢ L961
01— TL I8L O0£Tv O0£9'T 66 £v9 128 629 143 9$T 6'8 (134 9961
01— TL 8TL 089'c 0TE€'T  s08 929 62l LES €€ LET T LG1 $961
01— TL (08 OLI'S O06EE OIP'l IiL 06 816 4 0sZ 1§ FANY $96 1
Ol= €L _E€SL _ 06E'vY_ 0S8'T __ OII'I ov9 __ g2l YEL 4 4 £E€Z___SI 662 £961 e e




.-

(I 0T TL 691 Oby  gue €€ o€ Ll 2 1 6 €% vIET 9961
L= 61 T'L 891 LEp €T S€ € 91 T 1 6t 68 8LET  $961
— Tl ¥L €0T 85  8TE L9 Ry £61 v 61 is of  SI9 v961
— 0T €L 661 €95  €If 79 St Z81 oy Ll s 1 166 £961
l1- 61 L (81 1Is  €og 6b s¢ 061 s€ 91 6 €1 9ILT 7961
N % A S 2 2 S 7 X A 74 5T 9z ¥S1 61 ol £ €1 06£'S 1961
— 61  SL syl LeE Iz e 5T €51 2z I b Tl 9LS't 0961
— ¢TI TS €€  1€L (7 1z 651 81 1 £b 11 TUET 6561
—- ¥b I'— Wl s 11T w (44 €St i v8 Sh 1T 8TI'9 8561
- 0¢  I'— vTl 1ge 86l ST 81 1€l LT €9 6¢ 11 LE6'S  LS6I
— Tl U— IST Sgb 9K v €7 £91 62 01 b 98 10T 9561
- 61 I'— TSl Ik T 6¢ £7 591 L2 1 £v 9611 ss6l
— I'T I'— 8s1  90F  6£T 67 bZ 1w Iz 11 St ST 088 561
— T I'— o€l g£s€ 11z ST w vl 61 98 8¢ I shel €56l
- ¢l I'— S vb 0L 6v o€ 291 LE 4| 18 I y9 561
— €1 1= 91 €IS L6t Is ve 181 8¢ st oF I 68 1561
- 9T I'— 91 Wb T €€ 87 691 L2 01 w €1 8€0'CT  0S61
— 0T I bl 90p  LET 9¢ Lz vl Lz I 6¢ Zl 081 6b6l
— €1  I'— #81 0€S  OIE 5§ s€ L8] o 81 b 0I—  9bT1  8b6l
- 1T - 981 bSk 08T 8¢ 1€ 981 sz 3 0S 01— 060t L6l %
— It - 891 LTy 19T s€ L2 bLI T €1 9 01—  SES'E  9vel p
- 61 1= LI €I  SsT € L7 891 81 €1 Ly 01~ 7 99L'€  S¥6I 0009180 LS
€ 01— LL €0T 8SS  OIf £9 8¢ 831 01— . Iz Lt ¥8 §56 1L61
r  OI- 9L 061 0S5  8LT Is o€ s8l 01— L 8 6 0£8C 0461
01 8L 16l 88  ILT 9t 8z 261 87 L 6t bl OLI'T 6961
I'— §1 08 81 €9 bST £b 5T 081 9z st o9 ¥l 6SP'E 8961
I'- & LL 081 OLb 09 b LT 181 Lz L b IL LZ0'T  L961
I'- €1  SL 981 Lk 8ST oy 9z 681 £7 91 6t 99 W9l 9961
I'- €T 7L (81 €IS €82 £§ € 081 € LI v 86 SLV'T §961
I'- 6 9L - LT IE9  ISg 8 9% €81 IS €7 b I'6 62L 961 _
I'— &1 TL %0z £09  8€E 8L 2 81 op 1z Lb 1T 950t €961
I'~ 91 €L 981 9IS €67 LS €€ LLl e 61 £v 1 pIFD 2961 .
I'— 1T I'— 681 Ly 9.2 1t 9 €61 Lz 81 9 0l  20S'T 1961
I'~ 91 Lt 651  9%b 94 Iy 5T 091 Lz bl o Ol  0IS'E 0961
I'- €7 I'— 691 8 6% e 2 LLT £2 st & 96 1€9°1 6561
I'0- 8¢ I'0— €SI 69€ 9IC T 61 €91 8l 86 st T6 £5€'v 8560 00085180 9 |
1q n
4 foN md a@H Y sa 'fos foom N 8w ® fos D mex  uopmis s _
f’  _PONURUOD——AI170nD [DI]UIYI MOLf34DIIIS 1O DIDP o718 b ——"o] XIpueddy, e e \
& &



Fe ™ 01— 8L S8l 6SY 99¢ 9¢ Y4 vl 01— £l {s cl 098 161
e o1- LL S0z 98 18T i€ 9z 1w 01— €1 19 I o6L't  oLel
'T TE 8L L8118y  v8T  OF 1€ €61 6T 1 LS Tl 081 6961
br— gz &L pLI TEF  9¥T  O€ sT $81 w86 bS 1T Tv6't 8961
Pr= 01 LL o 6l LEE 16l 0z st 81 St 9L v 6 STTL L961
i I'— ¥T vL 681 Ty 99T €€ Lz 0z €T 4 LS I 1SSt 9961
i I'= §sT €L 691 81y 9T 9T T €81 0t 0t IS i TIg'l §961
I'- 9T §L 81 6Ly 18T L 9 10 6 b1 1S €1 89§ 961
- v gL 91t 8¢S 91¢ (47 It 1174 1€ SI 19 s1 $9¢ £961
- ¢¢ L 0T LES 1ce Lb 14 0i¢ S€ 91 (A ¥16 2961
I'- €€ I'— LLI 8y 8T 6T vz 881 (A4 1 €S ST <98'c 1961
I'- 6€ I'— 81 18 88T  €¢ LT 44 ST €1 8S 91  ¥IL'T 0961
I'- 0Ss I'— (ot I1S €0E  S€ 8z 617 ST b1 09 ST 08S'T 656l
I'— 19 U— Ll Wb p92 1€ LT €81 0z 1 €S ¥l 1¥S'E 86l
- oy I'—m Wl 0oL LT 9% 1z £S1 81 €L ° Sv €1 €L6l  LS6l
I'— Tl I'- 907 6£9 89¢ L 0g . Set SS 91 9§ 91 (431 9s61
I'= ST I'— 91  L0S €67 Is LT 81 8¢ 4l 9% 81  pLE $S61
I'— e - wl 9IS  $0E 8§ LT - 6LI LE ¥l 9% 61  8¥S bS61
I'- §€ I'— 80 8§  6I€ 19 67 6L1 LE vl IS LT $LO'T €961
I'- 8z I'=— 91 L6¥ 16¢ 9§ +T 991 9¢ 4l s L1 618 561
- 1T ‘= e 8v9 ILE 68 113 S6l [43 Lt £s 91 (4243 1561
=TT = 0t ML STy 401 43 661 9§ L1 09 ST 1907  0S6l
- LT TU- $0T T€9  08€ 98 8T T 06177 8r T sl LS vI T 00TT 66l
~ | I'- 9T I'- 9z 188 T€§ 091 6€ 161 €8 81 69 01— €8T  9v6l 00S9LISD 65
I'- 0I- T {8 69¢ 09t 6¢ L3 86 44 4 9t 81 £€9¢ IL61
I'— 01— 0L SL  0€C  9El w 18 8 0I—- €¢ ST €1 LSS 0L61
€ v €L €8  LEL el ¥4 6'L 86 91 87 6 T I 6961
= o1 §L sS wl  $6 st 89 €9 (4 S 4 81 6 £V0'l 8961
I'-. ¢ L SS €81 Il w v . 9 s €€ L vl bLE L961
- 9 0L L 1wz 8€l e $6 716 Ly se ST €1 pE9 9961
I'- o1 L9 6L  OpT  I¥l 44 66 ¥6 8l §€ 9 €1 8vp €961
| S A 69 76 8¢ 861 A7 £l I €t £9 LT 0c SL1 $961
* I'- 'S’ 89 9l £6¢E 8TC 0s 14 1€1 9¢ L9 133 6l ccl £961
I'- §1 0L Ol I¥E €0T  6€ i €21 8T 3 € L1 08¢ 2961
- 11t - 8 081 (Ol Ly 6v 6¢ LA S 4 61 ¢ 80s'T 1901
- 1t 89 T €T etl 0z €9 98 ST £ vt €1 SIS 0961 00S+9180  8S
T 0l- LL 181  ¥IS  8LL 8P . ¥E 281 0 91 6v 96 0901 1L61
T 01— LL €81 I8y 19T £} 1€ st 9T 91 Ly L8 0v9'€  OL6I
- 1T UL ¥91 1Ty 8T € 1€ $91 x4 o1 6 96 001 6961
- 91 6L 191 60y 6T €€ 9z €91 2 1 o 8 ovI‘'s 8961
- € 9L -

|
|

v81 Iy 99T Oy 8T *.q 9z #I 0s__<c8 SL8____2961__ . _.

159

|
]



3

0

-
!

W st g vmed gt Vet emm| gt pemt vmed e T et
.

?'

.

d

¥l €L 0sl
91 I'— 8l
§ I'= St

P'e I'= 801
S'E I'= 9t
I't I'=  Lel
oz 1—- el
0t "= L1
(AN} I'— 6t
i I'- Ol
€1 I'— zel
i I'— Tt
0’1 I'— vl
0l— €L Lel
01— &L 981
o'l— L't Lot
01— L't 0sli
0'l— ¥'L vl
o1— #¥L 1I8C
0l— TL €8L
0l— €L SL6
01— 9L 8Iy
01— 08  €5C
01— Lt £SC
68 8L 0ST

99 6L PET
91 L 9Tl
98 9L 9
r9 €L 0T
8  SL 9eT

| S A X4
re L't S9T
I'9 = 6l
8'6 Dl 444
or 10— 8sT

69
(137
08¢
€€€
4] 4
6SS
LEY
89¢
[4:14
69¢
(434
99¢
141

001°t
001°C

0261

£69
0S0°C
08v°€
00€'11
00£°'€1
(V] B

ELL
6LL
9L
L9
Lig
69L
8s
CeL
£98
918
v9s
ShL
LEL

tON HI quH 9N

887
bLt
€€l
80C
96¢
e€ve
SLT
ove
80¢
1€T
08¢
I€T
sie

01—
ol—
$S6
60%
0LI‘l
0LT'T
008°L
059'6
0g€’e

99%
LLy
09
90b
161
i44
1243
1ey
{43
1483
Lye
09t
LSY

sa

o]

Le
St
1}
0T
i€
8¢
'6C
st
Le

I€
(44
8¢

01—
oI
I
6’9
(4
$9
6'L
9°6
6'L
6L
(4]
18
69
0t
bL
143
€L
16
¥8
SS
PL
€L

os

_ponunuo——donb poopuay2

s81
181
6€1
ovl
6L1
10T
8LI
9s1
cLl
$2)
891
ISt
pLI

€01
€l
1A
8s1
16

el
Lot
ozl
8il

(444
6ct
81¢
0T
6€l

we .

861
LIz
6£C
Wt
881
[4 X4
i

tooH

WD UO DIOP ORI — 4] XJpusddy.

LE
6C
I€
(44
8
£9
8¢
6C
143
143
[44
6C
29

01—

01—
L8T
06
6LE
L
0€L'T
00%'€
0101

$9
01—
99
(4%
Ll
9
194
9
6L
SL
134
$9
LS

EN

W

LY

17
L1
SI
14!
114
£T
9C
1T
St
1
[£¢
81
V) o

14!
14
91
0t
I
€l
91
Y4
L

S1
91
91
14!
I
ST
14!
91
81
/14
91
81
81

Lois

709
6C8
8ES‘I
796'1
¥81
SEI
S9P
IvL
144"
£8¢
ove
STl
8¥1

08
8
L91
L9
9tl
14
14!
Il
(A4

1413
LOS
8€S
i
S9T°l
06¢
9L9
68¢
961
bLE
$66
(144
L6S

0

0961
6561
8561
LS61
9561
Ss61
bse6l
€561
144!
Is61
0se6t
6¥61
8161

oLel
6961
8961
1961
9961
$961
p961
€961
961

1,61
oLel
6961
8961
L961
9961
$961
$961
£961
2961
1961
0961
6561

1%

00011280 29
¢ ]
00568180 19
0088180 09
19q
uope}s  -wnu
9po)

&




I'= 01— I'- 92T €9.L SOS O1I- 01~ 17 S A 4 IL 01—  79% LS61
I'- OI- I'- 06T S8 S99 O'I- 01— 12z 901 61 s8¢ 01— £ST 9561
I'— 01— 1'— TLE 06I'l v€8  O1— (V) B ST TA T il oI1- 9sT SS61
I'- 0I— I'- 8¢ 081 116 OI— 01— 0oI- Lyl r4é Ir oI—- $0z $¥S61 00£8SE80 9
v 0'l- 08 opl 8¢ IST 6L YL SEl €2 6L £p 74 €EL L6l
I'- 01— 6L Ofl £6¢ Lz 99 £9 61 ¥ L 6€ £2 9¢8 L6t
* I'— 11 6L o€l 8€ sTT L9 €9 24! (& ¥'9 187 A4 09T't  oLel
=6 8L el 96¢ LT 6y L9 Lzl T 1’9 1 0t 09%'l 6961
PI—=  I't 9L el Ise 02 19 65 8cl | §4 I'9 £ A 081°‘T 8961
= 11 8L 191 1434 18C 6L L8 Lyl 61 6L IS $T z08 L961
PI—= Tt 6L 9gl 19¢  2€T T9 L9 L2l r&é L9 £b w7 00€'l 9961
S T o S A 7 4 { 61¢ s0T  0'S 129 1§41 L1 6 182 |§4 LT9'1 5961
; m I'- 6 08 vl LE w99 09 431 ¥z 0L Sh 4 8¢S $961
. = 8L 621 gec  8IT 19 LS €31 0z 89 |87 A4 yLL £961
M I S o 08 9zl ¥ze oIz 0O €S T4 8! £9 ob 174 9eH'1 7961
| R A UL LET Is€ 62 19 oL (941 0z 9 14 ¥4 £€6 1961
I'- 01 6L vt €€ e Ls zs Y4 61 6'S ob ST €' 0961
' I'- 6 - Wl S9¢ W 1L 86 . ISI r#é 8L 44 82 0L 6561
| I'— 11 - I LYE veT 1L 9% °  £51 LI ¥'s 6p ¥ oI’z 8s6l
- Tl A A 1IZe 961  6'S Ly Y41 81 09 6€ 8! 06L'1 Lsetr
L= =Tl 99 9gT Ll €S ISt~ € €8 7 ¢gp 9t~ 6ls  9s61 T T
S 1 '~ 961 6¢€ SST '8 19 91 ~ € 6 b 9 LGS ss61
“. - v I'— ol 69¢€ LET  SL €S LS1 44 y'L 124 Y4 9 ¥Sol
U= 01 —Tpl L9¢ LT 8L 9 €41 &4 68 A 4 $T 8SL €561
SR A | ~  0cl S6¢ 881 TH w Y4 $1 9'¢ 6€ I 868'l  Zsel
e — 9Pl 6LE T 99 19 ISt T L8 44 Y4 9%< 1561
I S O — L€l #se 1€ 9 19 . €l 0z ¥'8 187 €2 916 0561
N Al | - €1€  90C T9 Is 1§41 91 L9 8¢ rAé 008l 6v61
R el Al - €11 €6 61 'S 9% .. 91l L1 9 3 €T 9L8'T 86l
- 6 — 8¢l 8be SET 8§ $9 " SE1 0¢ T8 42 €2 010°1 LY61 O000€IE80 €9
0i— < I€1 0s¢€ 802 Iz 81 091 O'I1- Ty 9% 91 obl‘c  1Le6l
0l— 9¢ €Ll 0SS 1 43 6S ob 881 (O'I— 09 65 L1 61L oLel
A 6L 931 £8S Pre 19 24 102 (34 9 S9 8l Sel 6961
s SL g€l 96€ 434 A o€ st 6¢ Th 9f €1 €Tl 8961
S 't 98 &4 L L6 14 801 Al 91T . g 41 LO1'T 1951
g (AN £ 4 | £y 65T €€ 174 181 €€ 8 sy . 91 sh 9961
g L Tl SOy . 8€T 144 6l 881 o€ 8y 3% ST LSL 5961
8 'L bl 619  8s¢ L 123 112 vL 'L 3% 8l 01 Y961
L S'L €St LS9 I8¢ L8 187 861 08 9°L 6b 91 601 £961
8 SL 0oLl €8S  sS¢€ $9 LE ' 00z LS €L 9§ 61 I 2961
01 | Sl Otl 1% 4 99Z 15 4 (o] LS1 [§4 £'s [% 4 sI LPE 1961

161




I'— 1€ 9L 0S0T 0er'6 0IL'9 OVET 0081 0sl oLY't 6Ll 9Zs§ vl $01 1961
I'— UL 9L 09T 0b9'L 09¥'S 0S6'l 0sL'tT  6€1 0€2‘1  0fl Sy 0T SIt 0961
I'- 0¢€ *—  OSL'l1 0S0'8 09L'S 070°C osL'T Tt 08zl 6vl 9y 81 I 6561
I'- 0o = o'l 0IE'9 O6YY  OvSl 00L'T  9¢1 £96 €11 L8 06 ol 8561
/ I'- 0o¢ ‘—  0Z6'1 00%¥'11 0SsO'8  097°€ 06l 1€1 0L0'C 10T  Oby  SI LYy LS61
I'- O0€ §L 0661 0656 0I89 06bCT 00L'T 8€1 0Ls‘t 16l €y 91 83 9561
I'- OL §$L 956 098t 0£9'C +88 oLL £l 99¢ €L §ST €1 6T $S61
v I'- 0€¢€ €L O0Is'T 0S06 096'S 06b'T 0621t 9¢l 0681 €1 1L €6 9¢ 129!
I'— 08 L 0obTT 00001 0069 0SS‘T 0061 €L1 009t  €2T  0£S 91 95 zs61
: = 0SS 9L 0£8'T 0TS 080'v  OEI'l 0Zs‘T 191 $69 LS1 SLy St 812 osel
y SI—= ¥y 9L 00LT 0609 O€Tv  OEE'l olb'1 €61 €28 091 LIy st 961 6461
I'- TV LL 0161 0899 09Lv  Obb'I 0591 191 €16 L91 o6y 61 LET L6l
. I'- 9% ¢ 0161 09S'L 09Z'S  OSL'I 0S9°t €91 orr‘'r  sg1 6sF 0T ¥01 961
. I'- TE€ 9L 06’1 0ObL'9 O08L'Y Ov¥'Il 0L9°T €51 806 €LY L8y 61 evl SH61
: I'- ¢§ —  0C6'T 0SY'9 009'F  06Z°1 OIL'T oO¥I 88 vL1 - I8y 61 891 122! .
I'— 1 —  0bL'1 091'S 006'E 086 08s‘t  I€l 1€9 evl €9v 81 LTg £b61
= gl ' OIS'1T 0£T¥ OIS 189 09€T ot £vh 601 vey 8l 001°1 el
B S I'— 0Z0'T 00LCT O10CT  L6F 116 . €01 L9Z 89 L6t L1 $$9'1 1v61
_ I'- 8¢ ‘—  0T0'T OvEL ozl's  08s1 oLL'T 1€l 286 061 96t 81 SEl 0¥61
I'- LT ‘—  0£0°T ObI‘L 0£0'S  OIST 08L'T Vel ov6 981 60§ L1 8yl 6£61 °
- 1 *— 008l 0899 059t 0S¥l oISt 8¢1 LO6 091 LSy L1 z81 8€61 00SLOYSD  S9 —
9 = 01— S§L TT 09L YIS 18% A L6t = 8L €1 89 74 L6Y L61 )
~“ 9 01— UL ¥6l ov9 IZh SE 611 681 65 ol 19 62 6SS 1L61
I'- LT LL T L9 L1y €€ 9zl ¥81  O'1I— 89 0L LT 0£T'T - 0L61
S T LL LOT €9 Icy €€ €€l z81 09 1 $9 (44 LY6 6961 :
c = 01— 9L 0T LS9 Ly 01— oi—- 881 8¢S ot 99 O'I— ¥99 8961 __
= 01— LL 98 88 $09 O1- o1—-. Lot S8 St 06 01— £9% L961 “
P I— 01— 8L L6l 09 668 01— 01— SL1 6b 01 9 01— 966 9961
, = 01— 8L 90 129 oy OI- 01— z8l 0s L6 99 01— 8L $961 |
CI'—= 01— LL 09T 0O¥8 9L  O1— 01— 122 ¥3 A\ ¥8 01— ocT $961
- 01— LL 0T ve9  sT¥ O'I- 01— 8l LS ot 9  0O1I— ¥8¢ €961
L= 01— 8L TOT  TT9 vy 01— 01— 061 ¥S £6 99 01— 8€L 7961
Y- 01— 6L 61T 6vL  TOS  OI- 01— £02 9L I L ol- YA 1961 _
I'- 01— 08 6T ¢€SL sis 01— (1 002 YL 4 e 01— olv 0961
I'- 01— 1™ 90¢€ 0601 1IsL 01— 01— £€T 44\ 81 €6 01— ST 6S61 :
. I'0— 01— 10— ¥LC 0901 €69 O1I— 01— XA ozl St s8 01— £9 8561 00£8SE80  +9 m
10q .
d fON Hd Q@H o sq o) ‘os foon =N Sw = ‘o O ey uopmg -wnu
apo)
A —_— _ PANURUOD——A2110nD 1021122 QAOLI1UDI LIS YO DIDP Jorer i, — =11 X[pueddy: e -



R R

.

.-
. e
| — o

-

AR R e e e e et
*

0l— L'L  ¢6¢ S16 viL o1 1333 691 6$ o= 01- 0oI- 958l yo6l

01— §L T0S 00Tl #b6 €1 oIS 961 96 or- 01— 0oI- 91T €961
0l— 9L 8L 799 89 9§ 1€ 9l 144 01— 01— 01— 1€0's 2961
6T LL LSy 060'T 6¢8 4 6v¥ €81 LL 8¢ 121 1 €ob'l 1961
¢T 9L 9s¢ 898 €19 ¥'8 cee $91 09 o€ £6 Pl SI16'l 0961
€S 08 6y 00Tl ¥S6 Al 90§ L81 16 St €Tl 91 1T 6561
6 9L 6T €IL 0Es T8 8vT is1 LYy ST 9L 9[ 6T'e  8S6l
€€ €L 9YT 09 €€y €8 881 Lyl LE 81 69 Sl 'y L6l
01— LL I8 9t6 LIL OI- 01— 651 89 43 001 01— €€5'T 956l
01— ©'— Oty 0901 0€8 OI— or— 0l- 6L 143 9IT 01— 9TY'l Ss6l
01— I'— 979  0gS'1 ovT'l 01— o1i—- 01— 9zl s 91 01— €16 vs61
raly ‘— 9P 0TO'T  HSL 11 iy oLt 9L ob S0l 91 908°1 £561
8T — 98T  SL9 gy €L peT 8s1 44 v SL 91 os'e  Tsel
¥'s — 9  0TI'T €8 €1 99 8Ll 98 £ an! Ll 8LE'T 156l
I'e 9L 6T LIL 90§ 6L 9sT 691 0s 9¢ = SL SI 916'T  0S61
L'y 08 Sie 8L §ss I'L 08¢ 291 95 LT €8 8l LI6'T  6%61
I'9 L 9€€  S6L €65 A 66T .- SSI 19 o€ - 8 L1 89¢‘c 86l
I'c gL Lve 98 979  S6 r4X3 91 89 i€ 88 91 psS‘T L6l
6T L'L 06 TL6  €OL €1 L€ 081 9L SE 66 L1 080°'C  9vé6l
g€ —  pEE €€8 $6S A 60€ 651 €9 1€ £8 91 0£9'C  SH61
9'¢ - 79T 6V9 €¥p L9 vTT i1 St raé 69 O0I— ors‘'c  vb6l
o1l— 1I'— 0I— 168 SL9 01— o1- 0oI— 01~ 0l— 01— 01— Ie¥T  €¥61
0l— I'— O0I—- €€L 995 01— oI—- 01—  0oI=-"70I- 0I- 0I- 000v vel B
ol—- I'— O0oI— T8 819 0OI- 01— o1- 0l1- ol—- 0oI- oI oLI‘'t  1v61
01— 11— O0f— 0sT1 oI0'T 01— orI—-: 01— o'1- ol—- 01— oI oSt ov6l
0l— I'— O0I— 0f£0'1 (8L OI- 0i—- 0lI—- oI- ol— 0oI- oI 8c6'l 6561
ol— I'— O0I— TLUL 009 OI- ol- 01— 0l oi— 0oI1— 01— 68¢'c  8g6l
ofl— I'— 0I— 01— 91L 01— 0l- . 01— ci-— 0i—- 01— 01~ 990°'T  LEGI
09 I'— O0I— 0I— L9 01I— 01— 01— c'I- 01— 01— 01— SIY'T  9g61
09 ‘- 9¢¢  0I—  $¥9 41 Ive  vsl L9 43 06 L1 9I6'T  sg6l
¢ 1'— 809 O0I— o00¢gl ST LoL €81 9Pl 19 evl 91 099 €61 00SZS160 99
01— 9L 089°C 00€'1Z 006'CT  OEY'9 09€T 181 000t  ¥8T  LLS I ¥4 L6l
0rl— 9 0LZ'T 00S°€l 0016  0L8E 016'l  0SI 0sv'T 67T €IS I 43 1L61
8T LL O00E1 01— O0LSY 0S8l 0LO‘T  LEI 091t 6II 9Z€ I A 0L61
€€ 9L 0bTT 00S'SI 00¥'O1 069% 096°T  8€I o16'c  LET 90§ €I 43 6961
9T SL 091‘T 009'SI 00€£01 0S9v 0S8l sti ove'c €€T. 18y €l S¢ 8961
Ty SL OvE'T 089°LI 01911 0S€'S 000C 8% 0LE'E 65T zis A 6€ L961
(5 §L 0SS 00T OTv'l  6th 9¢h 811 9.7 " b€ $91 o1 86¢€ 9961
0€ SL 06S'T O00L'II Ov6'L  009°€ 06€'l  TU 06Z'c It sov 11 29 $961
0f VL 0TT'T 006T1 0££'8  OOV'E ov6'lT  Shi (1] YA or 4 11§ I LT $961
L1 €L 081'C 00I°€l Ov0'6  0€9°E 00S‘I ' 4&ZI 08z'z 91 6Is Tl 0s £961

$€  ¥L 06Z'T 000°tl 0OSlI‘6

163

08S°'E 002'Z orT'z €2z 6bS  El Is_ Z961 'xls ]



- 7L I'-  9I¢g (449 8¢9 L 8s¢ 0s1 98 Lz 4] 4! 69°s 0961
ST €9 I'—  ¥6¢ 0sZ'l 88 SII 0s¢ 891 - (44 SE 001 el 96T'¥ 6561
m I'— +9 I'— e 658 1399 L . 9I¢ ovli LL £C IL A LLL'S 8se6l
 I'— 9% I'- 0pe 6L9 (U144 Ly €91 N 41 €s Ll 89 4 oTL 1T LS6l
LU= TL I'— 8I¢ 126 L19 14 9st 6vl I8 Le €8 €l £VT'9 956l
A R = $9¢ 0901 60L 88 10¢ 651 $6 (43 €6 £l LET'S Ss61
~ - 08 I'— ¢€6b o6v'1 0701  Ofl LSy 181 8h1 Ly 0otl £l L6Z'E 14) ‘
* =S I'— 6LE 00T'I  8I8 148! 9tt L91 811 9¢ £6 14! 01L'y €561 “
- 9T I'— 6¢£C 089 sy 134 91 34! 149 114 €9 £l 08€11  TS6l :
Dl 2 4 I'— bt o¥0'lt  9TL 06 162 6S1 66 [4* s8 . s1 TsI's 1561 .
= 01— 6L 0I— 0€0'1 0OI— O1I- ol o1- (U B 0'li— 01— £l 9009 0s61 *
- o= 1— 0oI- SI8 ol— 01— o= 0ol- (U ol— oI—- 01— $89°8 6v61 .
= 0I— I'— 0I- ¢8 01— 01— ol- 01~ (VN B o= o= o0lI- 8706 8y61 :
- ol- 1= 0I- 178 01— 01— ol— 01— 01— o'l— 01— 01— 85€'8 Lv6l ;
- oi—- 1= oI— oI IS¢ 01— (U Sl VN G (U ol- 01— 01— o901 TH6I '
- of—- I'=- o0I— 0t— 019 01— (VI Sl V)N B (U8 & o= 0oI—- 01~ ¥80°6 161 i
b= 0l- 1I'— 01— 0I- 9¢8 01— 0l- 01— 01— o'l— 0ot1— 01— ILL'Y ov6l
i I'—- 0l- I'- oI- 0€0'T  tEL 0 i~ 01— (V0 or—- ofi—- 01— €L8'S 6£6!1 )
i I'— 01— I'= 01— 0I— 9 01— 0l— . 01— 01— ol—= 01— 01— 0sT'01  8¢g6l
! A= 01— I'— o0I—- 0I- €69 0OI- or=" oI 01— ol—- 01— 01— €8€°9 Le6l <
[ I'= 0I- I'— 01— 66L 1I¥S 01~ 01~ 01- 0I- 01- 0I- 0I- 0zl's  9¢6l o A
T s's I'— 20¢ 0I— 96§ 09 95t i4! 18 8¢ SL 1! 99t'9 seol _
=" 1 r—- o9 01— 0101 601 vy Ly psi 8y SOl P1 990 be61
“ 1= 99 I'— 90¢ or— 919 6§ €LT 124! 98 6¢ SL (4! 00%9 gee6l
- 09 I'— st - 0I—  ObS 8Y 8T - TSl (43 st 69 €l 01z ze6l
I'= 81 I'— teb 01—  0s6 L01 9ty 81 Lvl 914 ¢l £l 096'¢ 161
r'— 19 I'— L6t ol— €65 SS 147 961 08 8¢ €L 14 ott's oc6l '
N 4 I'- 89t 0I—  £0S 6¢ 91¢ (44! 9 Y4 99 91 00811 6261 00508160 L9
3 0’lI— 08 | $914 0SO‘T  SSL 14! iy, 081 oL 8¢ 601 14 oLY'1 L6l ~
& 01— 8L 8LT 10L €L §6 €€T PPl & 14 IL £l oLz's 1L61 _
14 I'e 8L 69C 869 9y TL £TC vl oy ¥l 89 €l 0S€‘€ 0L61 _
I'— 9¢ 8L 1333 918 8¢9 Ot Slg 31 LS ve 88 4 065‘T 6961 i
! I'- §¢ 8L 66¢ 6£6 0TL o1 SLE €Ll £9 LE 66 Cl 0661 8961 }
I'— 01— 8L 6£S 0LT'T  0£0°1 St L9S 861 801 o1l—- 01— 01— STl L961 '
I'- 01— 8L 388b 0sSI‘T 106 Cl L8Y 8L1 ¥8 ol— 01—- 01— (444! 9961 ;
- I'o— 01— UL €L 159 9Ly  6'S 8TC 6€1 ov ol- 01— 0oI- 909'¢ §961 00SCS160 99 _
. : 19q _
4 SON Hd a@uH %Y  sq 0 Yos fooH N W ®  Pos O  Iex uopmis  -wnu m
spoy -
¢ ‘ .
vwaﬁﬁwnu”\b-.§w~m~w&umo MO/ 1DIIS UO DIDP [PNUUY =1 xgpuoddy I \




[ ) S A A X 4 €8¢ 3%4 14! 19 124! 43 o'l— 01— 01— L6 9961
= 0l= €L 18 414 9t 0§ 113 €8 4! oi— 01— 01 vig‘l §961
= 0= ¥l 16 (A4 8vl L9 6C 66 4t ol= 0oIl= 01— o1l Y961
- O0I- I't 86 8LT €Ll €l oy €01 Ic or— 01— 01— 0L8 £961
= 0= ¢L 901 $8C 08t 9 Ly 801 81 0'l— 01— 01— 090°'C 2961
- 9l €L 86 192 991 98 Le €01 Ll 08 9C 86 698 1961
- 81 = 6 LET (4] S [4 L6 14 L St ol T6E'T 0961
- 91 = 06 6ET ¥st 09 S¢ 6 St 8L €C 96 Perl 6861
I'— LT ‘= 00l §97 Ly 8§ oy col 14! 0’8 Lt ol TSLl 8561
- Tl I'— €6 peT 13 S 4 1€ L6 Cl 9 LT I 09¥'T  LS6l
B - 68 9Tt 6¥l €9 6T 6 [4 (O 124 (4! (11381 9661
N = 88 .Let €61 '8 1€ €6 el §'L £C 01 L90°'1 (31
- Tl — 101 €L (44 S oy 01 81 4] ST L6 1L bs6l
14 Sl - T6 LET pSt TL 1€ L6 14! v'8 £ o1 SPI‘l €561
14 ! -~ 16 61T ol 8V 1€ L6 11 8 €T Il €10T 7561
9 Ul - 8 007 ger 0§ Lec 98 Il L |14 11 o'l IS6T 000IST60 69
r'- 0I- 6L Tt ELL 01— 81 [4%4 oot LS St 69 01— 0co'e L6l
- gt 8L 69T 90L oLy 61 16l - 8LI 9$ 144 0o Iy 0zs‘T  oL6l
I'— 01— 9L 8 08L 9€s £7 6TT 181 £9 €€ 9 St 069'T 6961
§ L TL 60t 818 LS It 65T 061 99 € [4 Y 0€S°T 8961
¢ ¥L 8L Tlg 122] £6S (44 §9T 881 7 99 6 LL 9€ 91T L1961
=T 0I- 6L 98 L8L LES €T €€T 181 €9 L oL 99 ze9°t 9961
= 0I- 8L 96T oL LSS (44 vee S6l1 9 L L Ol- LTTCT $961
= 0= Lt 8T 8L9 6vv 0t 181 881 9§ ol—- o1— 01- PSIT 961
'— 01— 8L 9¢t¢ 96 059 L v6t 91T £8 ol- 01— 01— £ €961
I'— 01— L SIt 06S 8LE 81 bel €91 9 0 01— 01~ 616°C 296l
£ €L 6L 8T 9€9 Y44 91 ILl 9Ll 0s 0T 86 t6 T€0'1 1961
& ol r— 1t 059 9T Ll 891 81 139 ¥4 8§ I (449! 0961
£ (AN} '~ SiT 009 96¢ bl SSI oLl Ly 61 ¢ U6 L9S‘T 656l
4 vl - 0T (333 9s¢ [4 XA €Ll ov Ll €S v6 OtY'T  8s6l
- 01— I'— €0z 142 65¢ 01— ol—- 01~ 01— ol—- o1— 01— LL9'T LS6l 00SPET60 89
I'— 01— L't (vE 060t 01— 101 $8¢C 91 ¢oi ot 06 01— 060°S tLel
'—- v 9L 61t ¥Z6 1€9 €L ove 991 6L - 14 6L 11 bLS'9 6961
I'- 01— 8L 9t¢ €56 £99 I8 86T ¥91 88 (43 6L 96 0L8°S 8961
I'- ¥9 LL Sy 08T1 006 (44! ILE 81 LEL 9¢ 801 +'6 SLI'Y 1961 .
I'- ¢€§ 8L 0LE 091°1  16L €1l 60€ €91 148! LE L8 88 vr8'y 9961
'- §t¢ UL 9 16L 0ts $9 6l 1§ $9 134 e ol- $¥8'8 §961
I'— ¢ UL TLE orr'r viL P01 90¢ pL1 orr OI— 01— 01— o'y ¥961
YL SL Wy 0LE'l  1€6 STl I6€ 6L1 9¢el 01— 0O'I— 0O1I- S68'c €961
Ty UL 8ST 'TL 88y LS 78I 0S1 ¥9 81 vL. O'I— 6¥C'6 7961
Ls 8L 60¥ 0zzZ't_ 818 101 €9¢€ 6s1 11l vE LOI or 09Z°¢. Jjo61

165




=" 01= 1-
A i T
- -
r- 1 1
I'- 61 I'-
- 97 I'-
- 1o
- 1 I'-
T 0I- 6L
£  0l- I8
I'- 01— 6L
- 01— 6L
- 0Oi— 6L
- 01— 6L
I'- 0I- 6L
- 8 LL
I'- 0l- (L
- 0l- 6L
I'- Tl 6L
- L1 I8
I'- Tt -
G~ A
- 68 1I-—
I'- v9 I'-
- sy I-
I'— ol 1I—
- or- I-
r- o= -
- o= 1-
T 01— 6L
r oI~ 9L
T ¥ 9L
I'- 61 #L
- 9 Ll
o~ 01— SL
4 foN Hd

(V) G
€1C
9T
1444
91T
8ST
(444
¥t

¥81
8vt
1244
£ 44
(144
89¢
1344
8¢£T
99¢
et
0st
8C¢
(444
144
Wi
I§T
¥9¢
ol-
oi—
(1)
(V) B

I
801
801
66
(44!
€6

@MIH

€09
01—
ol—
01—
01—
01—
ol—
or-

314
699
€09
£IL
09L
6£8
L0L
1L
8T8
£0L
S9L
€69
61L
6eL
169
[AY)
8L
956
66L
669
L9

96T
082
69T
£€vT

(444

A

9lv
1LE
89§
[A%4
8LE
66¥
v
90V

oI-
oey
80v
SLy
06¥
LES
LSY
LSy
6C$
Lyy
06¥
%47
194
(YA 4
8EY
1Ly
(41}
8¢
S0s
(447
13014

061
081
9L1
991
10¢
| FA

sd

01—

D

01—
6Tl
£X4
961
12X
661
LLY
142!

88
1€l
8¢l
8E1
81
LLY
£yl
6T1
§91
34!
Il
el
8¢l
1§41
eCl
6€1
651
01—
01—
01—
01—

9¢
39
Ly
SE
Ly
6¢

*os

[V Gl

691
£61
tLl
LLY
$81
6L1
691

091
st
£0Z
£0C
602
(414
20t
0t
vic
90t
10T
61
00¢
€61
(4%4
0T
4174
V) B
oi-
01—
01—

28
£01
10
<ol
€Tl
96

foou

01—
94
98
143
Ly
0L
96
6V

6C
IS
oS
¥9
L
£8
£9
0L
I8
79
69
19
19
09
13
19
L9
VN G
0l-
ol-
(V8 b
1T

81
91

14

0z
L1

N

0I—

$'6

IN

01—

01—

01—

Lz
9¢
LT
¥C
Lt
01—

€D

01—
£l
4!
(A4
Il
8!
14
91

9°6
o1
86
9'8
06
01—

‘ois

PINUNIUOY—— 111N 1Popusys MO tuvaiis uo piop ponuul~—" Xjpusddy

€IL'S
9€6'€
S08‘1
oL8'Y
0v9‘9
00£°€
0629
0£6'8

068
£16
$99
$59
£€S
$0S
8L
9%S
99%
6
oLp
zss
PLS
118
£00°'1
LLS
9€$
oLy
619
966
0L

oLl
080°C
0102
0Ts‘1
08S°1
€51

0

9£61
seo6l
ve6l
€eol
[AX}
Te6!
og61
6z61

L6l
0L61
6961
8961
L961
9961
S961
$961
£961
961
1961
0961
6561
8661
LS61
9561
§s61
pS6l
€661
csé6l
1561

L6l
161
oLél
6961
8961
L961

1.IX

000S1£60

00590€60

0001ST60

uoneis

oL

69

13q
-wnv
2poD

166

& —




- ¥ 9 oLt SLY L0g I8 LT1 0zl 43 0’8 sS 01 " 0L9T S961
I'- 9¢ 9L 1Y L4 0sL 66V L1 (454 8S1 L9 (4! 6L (4! LS6 961
I'- 6¢ 9L $8¢C 698 68S 9T 18¢ 991 18 vi 06 ol oL £961
I'- ¢6¢ L LS1 6y 067 €l 911 ot1 be L8 6y €l 166'1 961
I'— ¥ V'L 961 €LS 6LE ! 091 SeEl 8Y 0t 19 £l ve9°l 1961
I'- 0% S'L 8S1 8 96T ot 811 811 133 UL 1S 4! 8E€ET 0961
I'— 0¢ ‘—  6fT 0IL vLY [44 £IT Lyl 9 4 9L €l 198 6561
I'- 91 = 0SsI 1oy 6S¢T 6’6 6 STl LT 89 6v Cl 10€°¢ 8561
£ Sl 6'L 851 6ty €6 06 0Z1 SII 143 01 LY 14! 020°C S61
£ €1 - 0fgl 8s¢ €£C 99 06 101 1 €4 08 6¢ (4 L06T 61
£ T I'- 781 o6v 6T¢ It w1 811 8¢ A 1 XY A £28°1 £P61
£ (A} — 8Ll obv I8¢ 89 S0t 9¢1 Y4 It %Y 14 $S8°E tb61 00089¢€60 TL
I—- 01— 8L ILe 9L 0cs €T 60T €61 £9 8¢ £9 8L 96L9 6961
I'- 01— 8L 8LT 9L 8¢S ST 91T 681 69 8¢ 99 V6 0£v‘9 8961
I'- 01— §L €8T 16L 9¥s ST [4 X4 961 - 1L LT 69 U6 ZANY L961
I'- 01— 8L LT 908 LyS 8¢ 9t¢ L81 €L 8¢ 29 '8 9ep'y 9961
I'- 01— 8L [474 SOL oLy e $81 0ot 09 ¥C 9 01— 160°L $961
I'- 01— 8L 1374 069 yov 6C L91 10C 9 o= 01— 01— £68°c 961
I'- 01— L. 182 088 009 8¢ 8s¢ 161 06 01— 01— 0lI- L6T'T £961
I 01— 6L 9T 019 S6¢ 61 el 8L1 6y or- 01— 01— 150°8 961
r— g1 6L ove vIL SLY 0¢ 81 (41! €9 12 19 41 66L°T |7 S
I'- 91 6'L 8IC €9 {44 144 961 LLr - 9¢ 61 9S €l 8S1y 096t
- §1 8L SET 104 99 9¢ €81 v81 £9 (44 8¢S A 908‘c 6561
- st 6L 1414 SS9 [§34 I 651 981 143 [44 LS A 691'9 8561
I'- 0¢ €L L6l 98 0Le 81 6¢1 891 144 Ll 1s €l rS9'L LS61
- ¢ 8L 80T €8S 08¢ (114 1€1 LL1 9 81 14 £l 88S°S 9561
- 01— 1= 8¢ 90L 9% 0O'I— 01— 0oiI- €9 61 9 01— 6¥6'€ §S61
I'- 01— I'—- st 6L g6y  O'1— 01— 0oI- S9 [44 $9 01— 689°¢ bs6l
I'— 1t - 0Lt ovL 96V 9C 881 (414 79 LT ¥9 (A 689'v €561
I'- 61 = pCT £69 6StY 12 £91 14 ¢4 SS 1 X4 +9 bl Lev'6 [451!
I'— Tl - 9 799 (344 1z LS1 102 IS €C 19 (A 8¥6'S 1561
- 0o1—- 1= 0I- 9L9 01— 01— 0r—- 01— ol—- 01— 01— 01— TI9'L 056!
- 01— 1= 0I- €59 o1— 01— ol— o1 (1) o 01— 01— 0iI- 9L9 6¥61
- oI—- -~ o= 099 oI— 01— or— 01— (8 & or—- oI—= 0olI- EIL'S 8161
- ol—- 1— oI~ 919 oI— 0OI- 01— 01— R 01— oIi— 0= YLS'L L6l
r- oi— 1= oI- 01— wy  OlI- 01— 0I- ol o1—- 01— 01— 006°S £vol
- o1—- 1= o1- ] osy O'1- o= oi- o1- ol—- 0o0I— 01— £68'9 b6l
- 01— 1~ 0I- ol— s0s 01— 01— 01— 1 01— 0o1—= 0I- 098‘s 1v61
- 01— I'- 0oI- 01— S0 01— o= 0ol- oI 01— 01— 0l €LT'E ov6l
- o1- 17— 0l- SSL SoS 01— or—- o= R o= 0o0i—- 0I- YLy 6£61
ot— 11— o0I- o0I- (9% OI- 01— 01— 01— 0I- O0I— 0I- LS§9 86l
01— U= ol—__Ol— LIS _Ol— __0I— OI— _0I=__ 0I= 01— 0= 60L'S _ {E6I

’

167




iR R A DR R L R L D R D R R B A B S ARk A

.

.

MOt ad

s - olg 168 €99 114 LOg 139 9L (44 88 66 $S8 6561

o

- 0f I'— 00T ItS 89  II €51 bEl 9 €1 65 11 €Is'c  8s6l
- vz I'— o061 §Ts LS€ 11 . €p1 b€l LE 86 09 €1 L8S€  LS6I
- L€ I'— 0ST 9 Sy Sl viz spl TS LT vl L8IT 956l
- ¥7 - p9T L Zs 91 L£T 191 19 L1 8 ST S6ET  ss6l
- TT I'- 90¢ 0£8 68 8l 08 691 69 1T 88 bl BLET  bS6l
0z I'- oLz 6sL eSS 91 €  0SI 8 61  LL ¥l 90ET €561
€z I'— 98l 09 CIE 1'8 1z ¥El of a ss T 9Tvy  Ts6l
¥T I'= T0E 808 8LS  OC 1z 191 s9 w  s8 ST 888 1561
0T 9L s8¢ O0EL 10S 91 ovT  ¥S1 €S T 8L ¥l 9vT1  0S6l
81 LL 0l 9IS ISE L8 8b1  €bl 9 b1 19 Tl S8K'E 66l
91 LL 961 €£0S GEE T'6 LET €41 9€ Tl 6 €1 6I'E  8b6l
't LL 09 89 18y stz LST LS LU 9L #1 950°T L6l
€€ 9L TIE 118 9§ 8l 1Lz 881 99 w68 €l v6I'l  9v6l
ST 8L L¥T 89  bEp €I (81 191 6 Lo I T LETT  SEel
97  I'— 80T IS E¥E 96 vEL  IS1 Of €1 29 €1 SOTE b6l
97  I'— 9T 869 9Lv  SI viz . (91 IS 0z 8L €1 9661  £b6l
91  I'— O£ L6S 9L¥ 6 891 ~ LST  6€ 91 99  pI  bSTY  Tt6l .
U1 I'— [Tt €09 L8 88 pS1 091 b PI 89  SI 6S8S 16l
91 I'— 8. €L 6§  SI 8T 091 b9 81 I8 91  ET  Op6l
TT - 8T €9 9% Tl s61 191 9 or €L 91  TiLT 66l
- %1 1< otz 8LS €6 S8 oLt 6kl er w1 s9 Sl Lobe  se6l
- 617 1= pEL T9 Wy €6 181 091 ~ bb ST 69 81  LTTE  LE6I
61 I'— o0 o0oI— Svb ol 961 191 9% 91  pL 91  9pTT  9€6l
61 I'— 61 O0I— €S 8 ShI°  Obl € I 09 SI 9I0€  SE6I
62 I'— O0g€ OI— S§s9 8l Z€€E 191 I8 9% SI ¥l6 b6l
- €z I'= 99T 0I- 86v €I ot Lyl 8S 81  LL €I OILT  €£6l
- 17T I'— €Iz 0l- £8€ 98 191 bbl v €1 ¥ €1 090'%  Zg£6l
- gb I'— 62 0I— €95  SI YLz €91 89 0C s8 €I 0Ll g6l
- 1 - LSt 01— 9% 11 pIZT .. 651 0§ LI SL 91  O0B€T  OL6I 00S6LE6O €L
01— 6L 661 89 bLE T 891  OEl € i 09 L6 o1l TL6l
L1 6L o081 1IS €€ 16 6E1 1Tl 9 06 LS ol oLl  OL6l
' 8L 6Ll 0§ €€ 69 9€1 621 L €6 sS Il 080T 6961
€ §L 91z 19 ooy Tl 9L1  6E1  8b I 69 Ol 0l 896l
I'v 9L ovT 69L SIS 9l 9T  6b1 9L €1 SL 11 6II'T  L961
Le  LL 191 €Ly T0E S8 szl 61 S¢ Ol 0S 11  8I¥T 9961 00089€60 TL
, . . 13q
4 foN HI quH I sa ) 'os foon e W e ‘fos O  Ieex uopels  -wnu
. . )

r! _ e = . .PONURUOD—Asyponb [oojusoy> @415 U0 DIDP JoUUY =~ ="A XIpUeddy. et

168



o puy guat =t )

v

|‘

o e

W) S \D ™ vt et et et et ey et

< <

.

o0 o

.

e NN <TTNNT

<t
o~

[ 2T A o)

.

NN M

—

.

-—

!

—

w—

-t

-

——

—

!

-

3

oo ooQCcoo
—

awn

1Ky

(4]

6LT 898 SSs IS 1) 44 861 , L v It T6 . 00+'91  TL6I
mom mmm moo \.w wwm Sﬁ ww cN whh.a ooa.:osmn

Ize €56 L29 LS vLT 691 S8 67 8 Il 00Z°Cl 6961
8tt 0Z0'T LS9 9 88¢ oLt S6 6C €8 o1 00911 8961
86T €76 109 LS 9§T 091 $8 14 8L 1T OLL'0T  L961
1414 oL 437 6€ 60C 6yl $9 [£4 L9 (A4 06€1T 9961
0o< SEL 609 LS 134 919 6L ¥ I8 01— ov6'vl - $961
Ley 00¢’l 688 01— (U8 G 81 611 €€ 911 0O'I— 61€°€ ¥961
6SY 0S¥l 000°T 01— ol- LT - Lyl oy 611 01— £SPE £961
99¢ ovL 80§ O'I— ol- 681 LS 61 9 01 o¥'0T 7961
LE 0L0°t TSL  O'1- (V) b 981 €6 e 901 01— LLT6 1961
16¢ 8v8 s6s 01— 01— $81 (43 114 8 01— 0S9°TT 0961
8t 0€0't ZZL O'1- 01— £81 13 6C 6 0lI- [e'e 6561
96¢ [£44:] 9¢¢ 34 661 10T 9 0z . 98 81 0b9°61  8S61
e L (447 be 651 861 0s 0z 9L St 0€6'€T  LS61
oot 98 85S¢ £S (414 [€9% oL T 18 ST oYzl 9561
19¢ 0£0°T  ¥69 9 £8C .- 11T 16 67 L6 St 0,001  SS61
08¢ 0SI‘T  pLL SL LEE 102 601 £e 86 £l LTy's  vs6l1
ste o6 L29 6§ 9t S8I €8 ot I3 €1 ov1‘zr €56l
9¢t viL 13°24 14 081 LI LS | 14 89 £l ovL'¥T  TS61
80¢ LL8 8LS [43 324 S8l -~ TL - LT -~ 6L - PI 09s°€T 1561
0t 0s8 6S¢S 6v 0eT . 6L1 -. OL - 8C —. SL. - TI ... OST'ST 0S61 o
e oL 861 Iy s6l SLI [4°) £ Il 14! 018°61  6¥61
S9t byl 68Y ov 141] L91 9 0L 14 0£8°81  8¥6I
80¢ 88 £8¢ 8¢ L1T 11z 9L 1Y/ [4: 4! 0L6'8T  LY6I
1€C 089 Ly ‘LE 181 ovl 09 1T 8¢ 14! 081°81  v¥6l
9¢ LLL 81¢ 9y L1t 0st 1L Y4 9 Ll oLY'9T  €v6l
6T 01— 1LS - P LyT L91 L 14 9L S1 000°81  0€61
bLT 01— 8IS SE (444 091 9 X4 (43 L1 00S'9C  6T61 00008€60 +L
S8 L8L £6S 0T 99¢ 0s1 oL 44 6L L8 oLI'l TL61
ove 629 66¢ £l <61 (4] Ly L1 L 01— 108°T  0L6I
09¢ 0L9 SLY 91 80T 121 IS 0c 69 L6 £€8T°C 6961
91¢ 8¢8 zi9 61 68C 0Lt oL - 9 12} I 00¥‘1 8961
6¢€ bL6 blL It LbE 161 S6 9 £6 I 6LT'1 L961
LET 0£9 (434 £l 661 8§41 8y 61 12 I 1ZL'T 9961
144 679 66¢ €l 6l [43! Ly Ll L9 01— 108°C $961
6et 656 0L 144 STe 681 06 or— oI= 0I- 160'1 961
91y  081‘T TS8, €€ oed 061 801 01— 01— 01— 98 £961
it 68 13014 $1 LLY €€l 194 or— 0ol—= oI~ L80°C 961
ST '6IL 86y 61 Lze oI 68 91 (74 I 1$9°1 1961

169

861 8SS 08¢ €1 €91 ‘ 4 4 €1 8¢ A 62€°C 0961 .



~é

I'- 0l- 8L
I'- ol- (L
- 0l- LL
I'- 01— (L
I'- 0I- I'-
I'- ol- I-
- ol- I-
- ol- I-
I'- 0l- I'-
- 61 I
e o
A
I S O
¢ 0I- 8L
v 0l— 8L
- Tt UL
v 1T 8L
I'- 0T 9L
€ s€ I-
¥ SE 6L
T st U=
€ e I-
€ 67 I-—
- o= 1=
- 01— I'-
- 0l- I-
- o1 1I-
- ol- 1-
- o1~ I'-
I'- 07— I-
R 2
€ TE U=
A o
£ 0f  I'-
€0 O0€ [0~
4 foN nd

6L1
vLl
161
891
9st
ol
€61
(444
(444
10C
L91
0st
8L1
1€

1§23
65t
¥9¢
SS€
1%
6€€
ove
(443
80¢
91t
L9€
[6€
99¢
(443
20¢
81¢
PZe
pre
1423
L9¢
06¢
06¢

09Z°1
oSI‘1
0€T'1
0101
£96

o111
obb'1
0£9°'1
0vs'1
LTt
$S6

1zL

0601
0161

ITA N
091°1
0s1‘1
ovI‘l
060°1
060°1
0¥0°'1
£86

p¥6

$86

(AN
0€C'1
0s1‘]
0101
86

¥L6

LL6

0£0°'1
0101
0801
obl1
obIl

o8y

£69 01—
89 01—
€89 O'l—
p9s 01—
Lys 01—
919 01—
v8L 01—
sl6 01—
€98 01—
60L 01~
€S S6l
90y 6Tl
19 €€
0S0'1 LY
LleL 6
ISt 9
6vL 96
WL 96
069 16
€L 88
v69 L8
959 L
w9 L9
19 1L
6L 01—
Leg 01—
8LL 01—
Ly 01—
€9 01—
w59 01—
€99 U
6L9  OL
€L9 99
61L L
9L 6L
9L L
sa 10

coococoogeQQ

.

{

.

.

gy gt Wt P ety P g v

panunuod——AQnonb 1popus,

91
8s1
691
LSI
6v1
€91
Sol
1Ll
6L1
CLl
091
14!
£t
L8I

991
|72
891
S91
651
291
091
8ST ~
8§1
861
1Ll
0L1
0I—
oi-
01—
01—
Lol
6s1
861
9s1
€Sl
6S1

‘oon

Olf1pads U0 DIop 1onuuy ——" Xjpusddy

S81
€91
SL1
6¢1
Lel
¥91
60T
9t
8TC
081
Stl
L8

0s1
L6T

801
111
128!
140
<01
86
6
L8
18
98
o1t
L1l
901
06
[4:]
06
06
06
06
86
86
86

EN

€1
cl
14!
11
o1
4!

€l

0c
61
81
[4!
]!
14
I

o€
43
133
0¢
0¢
9¢
Lz

ST

144
14
I€
[4
LT
114
14
Lz
8C
8¢C
9¢
Lz
8T
82

N

0s
0s
¥S
0¢s
197
14
9s
9¢
8S
89
LY
(44
8P
8§

L8
16
88
6
L8
101
[43
88
8
L8
£6
yol
(4!
88
£8
£8
¥8
4]
$6
€01
o1l
o1t

2D

00000 QaOoo
Gy gl gt g o) gu] gy gy P4
|

T

81

o0 o0 0O
—t

V6
$6
7’6
6
06
Cl
o1
I
11
I
01—
V)
01—
0l—
U
0i—
£l
4!
el
¢l
It
£l

tois

€L
801°1
StL
8L
pss
69L
b19
109
0S6
"€S8
669
§96
(4°]
zi9

00t'LT
00t°L1
0vZ'6
000°11
008'01
oLY'11
096°11
obL'TI
08b'€l
0v6'91
OLI'TI
oLL ot
018'CI
09L 1
0s0'61
009°1¢
ovd'sl
01661
09Z°L1
096'¥C
00291
009°01

0

¥961
€961
961
1961
0961
6561
8561
LS61
9561
1394
¥S61
€561
(4411
1661

L6l
1,61
0L61
6961
8961
961
1961
0961
6561
8561
LS61
9661
ss6l
ps6l
€561
cs6l
1561
127)1
1341
(47)!
161
ovel

1BIx

00020560

00S12¥60

uoneg

9L

SL

199
-wnu

9po)

170



I'- 01— ¢8 It 10, Ol— [44 V8 80T Ly or- 01— 01— s1t L961
I'- 01— T8 v0tg LIS 01— 1§ 0'1- e 123 o'l— 01— 0i- It 9961
= 0I- T8 ¢£9¢ 000°t 01— 8L oi- 9s¢ SL 0'l— 0oI—- 01- bl $961
I'— 01— 6L (81 bLY (1] st (V8 881 9 o= 01= 01I- 8y 961
= 0I— 1'8 ¢£91 viv  Ol- Lt 01— 4! [44 0'l—- 01— 01— 865 €961
I'- 01— T8 607 bES o1- Y4 ol LLY g€ _ 01— O0Il— 01—, ¢ 2961
I'- 01— L L6t ose’'t O~ 841 01 1414 81 01— 0I— 01— #1 1961
I'- 01— 6L I §09 (1) o (47 o1 Sic 184 ol- 0tl- 01I- 9t 0961
I'= 01— 8L (S (4014 01— 174 0i- ISt 44 o= 0l= 01- 0€T 6561
I'= 01l- 6L Is1 413 o1- Ll 01— 8¢l | ¥4 ol- 01— 01— 689 8661
I'- 01— 8L Sty ope'l 0i— 4% ol (A1) ot 4 6 01— . Tl ¥s61
I'- 01— 1'8 s61 Loy (1] ¥ ol LLl 0¢ 114 st 01— L9¢ €561
I'- 01— 08 ¢t €09 01— 1€ 01— vic 12 ol— 0= 01— (44 TS61 00STSIIT 8L
£ 0'lI—- 08 ¢£tc 8bS (432 0t €9 6¥C (£ 6C (44 81 Y42 tLel
- ¢ 8  StC (423 pee 1T 19 ovt 133 6C 34 61 691 oL6l
I'- 9 8 1Ll soy e 96 9¢ b6l O'1- 91 |34 114 8s 6961
I'— 01 6L 691 1414 [4 74 It 8¢ - 68l 114 61 9¢ 1T 989 8961 .
- ¢ I's g6l Sob 6LT 14! 6v 13 (4 9T (44 v [ {4 £1s L961
I'- ¢ I'8 Is1 69¢ [4%4 S1 [43 (42 0t St SE 61 9s9 9961 c ~
I'= 01— 6L ¢t¥l see 80C 01— 01— $91 St €l s€ 01— 198 $961 -
- 0i— 08 (LIt 9ts vee 01— (V) B 1444 6¢ 144 8 01— 9LE vet T T
I'- 00— 08 & L6S s9¢  0O'I— (V0 B 89¢ 8¢ 8¢ (AN VN S o1¢ €961
I'- 01— 6L 6L {44 ss¢ OI- 01— 00¢ 44 61 v 0l LOS 7961
I'- 01— I'8 9s¢C (4% 68¢ 01— ol—- 01— A4 1€ Is 01— 1241 1961
I'- 01— 6L 191 LBE ive 01— ol L81 [4¢ L1 9 01— 99 0961
I'— o0l= 1'—- st 6bS 134 S VU G ol- (444 ve 8¢ vy 01— 4% 6561
I'- 01— 1'— 991 £0€ spe 01— 0l- €61 0c Ll 8¢ 01— £8s 8561
' 01— I'— 891 68¢ we 01— (V) G 981 61 61 2 VN 06¢ LS61
I'= 01— U'— 8sC P19 e 01— 0i- 18T . Lt 2 6 01— bLT 9561
I'- 01— I'= 08t L09 oL Q'I1- U G SLT 6€ 143 L4 N 1 N 13 4 ssel
I'- g J= 981 LSy 18¢C Ll 8P 01¢ 9T 44 8¢ (2 80 psol
| S ¢ I'—  owe 08s 1433 ¥ L9 68T 12 1€ 194 (44 ¥AY €561
£ 6 Rl 9 IS¢ k44 11 113 1Ll 91 91 ve 1T £€8 se6l
14 Ut Bl § {4 ¢is 61t 174 9§ 1€ 8¢ L ov 1 X4 SLt IS61 00001S60 LL
I'- ¥ 8 ({114 06€'1  THL (1] £ €9 691 761 91 123 91 060°1 TL6l
I'- ¥ I'g 9Ll ov0'l  OLS L1T €S LS 144! 4 0s 91 ozi‘t oLeét
I'- 8 6L 9Ll [47] LTS b61 614 141! LTl Il 43 61 066 6961
I'- ¢ UL €91 Lc6 80§ 881 194 6¥1  0'I- I 14 61 009°1 8961
I'- ¢ L 9st 8.8 €8y pLl 44 8y LT Il 194 61 ov8 L961
I'- 6 gL vl 14t Ly 91 6t £el 801 L6 4 81 fAN! 9961
01— L'L 061 O8E‘l__SssL 0O'i- (1 o ' 20T .4 (4 S 1 ) (T4 4 £961




i

i

. .

.

QOO0 Q

g
et T gy e Dot veed gt Pt Pl gl v e

.

.

(=N [~X-ReNoRoloNo ol

e e e e s+ & o s @

R K K Ko Kt R Rer RS Ko K2 K> RerRr!

ol—  ¥l1 01— 0O1I- ot—= 01— 0l- ol— 01— 01— 009°1Z 6961 - T

ol—  ¥el 01— 01— 0l— 01— 01- of— 01— 0I- 00S°L 8961

01— €8I 01— 0lI- o1— 0oI- V) b ot— ot— 01— osL's L9061

01— 991 or— 0l ol— 01— = ol— 0oI— 01— (119 859 9961

01— §61 or— 01— ol— 01— 0t 0'l— 01— 01— 09L'y S961

01— €Ll 01— 0lI- (V1 Gl VN G 01- or— 01— 01— 0£1'T $961

ol— el 01— 0O1- 0i— 0I- LS o'f— 01— 01— oL1'0l €961

6S pel 01— ¢ 0l- L (URY ol— 01— 01I- 09T'y 7961

oL 1Lt ol— € ol- S8 s o'l— 01— 01— 0T’y 1961

9L €91 01— TL (VN G €L oy o1- 0= 01- 00€'€l 0961

8 881 ol— ¥y (V) B 18 8y or— 0oI—- 0oI- $TS°T 6561

€S 0c1 01— ¢¢ (V) G 19 14 o= o1— 01— 0z0'61  8S61

L9 (A4 01— ¢§¢ (V) 9L oy Ls Ly 01— L90'8 LS61

LS cel 01— It V) G 89 15 4 194 91 0O'lI—- 00L'€El 9561

19 vl 01— 8¢ [V G L €S 8 Ly ol- 0609 ss6l

6S 9¢l 01— ¢ ol oL - ¥y Sy 91 0O'I- 091'6 vsel

[43 LIl ol— ¢ 0l— .- €9 R4 8¢ st 0t~ 00S'v1 €561

9 LET 01— ©T¢ 0l- [44 194 o= o= oI- 00s°0T  ZS61 000LLVIT 08

L €1e o1- €y (V) S L9 (43 oI- o1— 01— 0z0°s §961

44 0€9 ol— 101 0 148! 69 o= o= oI- 0791 961

9L 61¢ 161 124 ' 0€ 89 €e L 81 91 099‘¢ €961

el $Ts 17¢ 8 0s 10t 6§ £l 8C 0c $S0°C 961

01¢ §96 SvS 9Ll 18 161 601 £ 9 L P09 1961

€02 068 6€S €91 SL €61 €01 [£4 194 [42 LSL 0961

el SLS §33 96 Ly [49! ¥9 vi o€ Lz 8ILT 6561

89 SPe 861 0¢ 81 99 ¥ 9 St 61 99¢€°8 8561

1A oIS 80¢ €8 9¢ £01 LS Cl 8T e 266'1 LS61

9§ 01¢ pel 9T 14! 6S 61 I's 14! Ll $89'8 956t

8€1 €65 £6¢ 66 147 L1 $9 14! A3 Y4 LYET §S61

68 I8¢ [4X4 19 Le 6L ot 6'8 | ¥4 L1 ILET ps61

¥6 18€ 6Tt 6S Le (4] 6¢ 96 (44 8l TI9°z €561

Ly L91 o1l 81 It Y ST 8y 3 14! €066 56l

9L 91¢ L6l 14 ¢4 9L 12 98 61 0T oge'e IS61 00S€oEll 6L

(AR oLy ] 61 ol- 8€1 8¢ ol= 01— 01- 090°C 6961

661 - ELS 01— I€ (V) o §8I S€ ol o1— 011~ 12 8961 00STSITI 8L
I12q

@H %) sa, 1D *os  ‘oou EN N €D tois 0 Tegf  uomelg  -wnu
2po)

. PNUNUOD——d1yonb (popusy i fuspasss uo piop pmuuy —— xjpuzddy Y

172



I A VA < A {4
r ¢ oL 0T 0
v 'L £ SS
r s L 0T s
€ oL 0T 8
r- ¥ 1L ot 0§
¢ TL 1t 0s
r-s L 1w
I'- 01— 69 0I— S§
8T L € I
ST 0L 81 LS
o8 IL w1
0 s1 I'L 0T 19
o€l 99 Ll LS
r  Tr 69 6l 8
r €1 69 8T S§
rooTr 69 Ll 9
0 01 69 8I 6
I'- 01— I'— o0I- 9l
L %L 0L 191
I'-~ 01= I'— ol— 9¢I
o T LL 99 6vl
r ¢ 08 £  6El
I'— 01— IS (9  ¥SI
I~ 01— 08 65 6l
I'- 01— 6L €5 0T
I'- 01— 6L 9 9
I'- OI- 6L 6§  1Ivl
I'- 01— 6L 8  SEI
- 01— 9L ss 1T
— OI- 8L 19 el
— 01- sL s T
— 0= 'L 9% Tl
- 01— 9L 95 Ol
- 01— §L 8  Igl
— 01— LL 0§ €I
— 0I- §L 1§ LI
— 01- ¥L 0§ 9l

01— T— 01— 991
ol—- tv—  ol— 651

9
0s
IS
Ly
IS

(0] S
10t
1] G
S6

L8

(1) 6
1)
V]
ol—
1] o
(1] o
o1-
01—
(1] S
01—
ol—
01—
ol-
01—
ol—

(1] St
01—

St e WA o abes e e

LR

<o

.

01—
§T
01—
LT
[
61
€T
£'C
9°C
97
6€
St
I'e
6'C
S'E
[
I'e
i
ST
6T

01—
oI-

'y
L4 4
8'E
3
'y
o'y

01—

St
14
Lz

¥t

£
144
74
94

VN G

] O3
. . e
L e B e e R

<~
0

— 01— O
N

~
.

o~Q
<+ o —

9y
I'b
'€
0'b
g€
6'€
0'b

01—
t'9
(V)
'S
1187
S’
¢
v
124
§9
13 4
e
o'y
Ly
Y
s
9y
o'
9
9°¢

01—
o1

(O .

. . .
— —

A= Oy LN

PER- I i 4
O et vt vt et ot o et O

~N<f‘l\lnl\‘0\\oco

<2
—
|

<
—
i

V'\xnv:'-‘—-—-t--q-—:—-:
I

avaooCcQoog

I's

o
Tlh

(0 S
(1 S

o S —

(08 o
or=_

1’9
Ls
9
S's
I'9
99
£9
L9

U
91
S1
91
Sl
€l
St
St
SI
ST

01—
91
01—
14!
4!
01—
(V)
0I—
01—
oi—
(0
01—
01—
01—
01—
01—
01—
01—
01—
U

o'Ir-
oI

00€°L1
00891
008't1
00L'1T
006'61
00991
00881
00591

0z's
0£€°T
08Z'y
0bs‘T
08Z't
06L'E
0¥9°'T
050y
oe6v'c
0e'y

000°€T
009'€T
0£S°TT
006'11
00591
00€‘PI
00€'st
000°L1
001'22
00€£°01
00€'Cl
006'91
001‘€1
00T'LT
00£°81
00092
00€‘11
00492
008'0€
00Z'€

00001
ors’

L961
9961
S961
¥961
£961
2961
1961
0961

IL61
0L61
6961
8961
L961
9961
$961
€961
961
0961

1L61
0L61
6961
8961
L96G1
9961
$961
¥961
€961
2961
1961
0961
6561
8561
LS61
9561
§s61
1431
€561
(A1)

IL61
oLer

0osoocet €8
V183174 S A
)
~
_ —
00s0eSIl 18

e e ——— e = e e o

S .




—_—- NN NN M T N

'
'
t

e e e s e

.

v

)

|
t

g

01~ 9L
gE 9L
Tt 6L
' 08
67 vl
9¢  LL
T sL
Ve LL
61 8L
€T 8L
01— 8L
01— SL
ol- I-
ol- I'-
oI- I-
€1 1=
A
-
AR
0l- TL
9r1- €1
€1 €L
Tl €L
elrIL
o1 1L
ST 69
1Tl
'tz
vl TL
€1 £l
'l gL
A )
R )
o TL
‘oN Hd

8¢
128
ov
9
1914
9s
6t
14
Ly
9
or
[474

1T
ic
1T

981
oLe
Lot
60C
bt
b6t
90C
19T
e
S¥e
c6l
b8l
6l
Let
961
0L1
(Y44
€6l
0zt

68
901
86
LO1
€01
6¢C1
£6
LO1
801
801
S6
86

|89
6v
6v

oy

01—
Ll
6€E1
ovl
8S1
$81
pel
691
14!
8S1
6¢l
171
YA
£l
6Cl
14
Lyl
6C1
144!

ol-
89
89
oL
$9
6L
s9
89
IL
L
s9
79

133
133
143

sd

9t
9t

O =t
< <

o . > e

PEEY s s

N"V‘Nl\"-"—:mm(\l\DN
Gt g guei gt v pmg (] et ey ey e

.

9]

4!
Ll
(A
cl
St
61
€l
L1
£l
St
01—
(VN b
01—
01—
(VN B
t6
£l
01
£l

8L
I
£'6

L6
EEl
sol
901
€Tl
154!
vol
£el
148
£Cl
ol-
£6
86
[4A
oot
L8
Stl
ool
pIt

144
144
114

fooH

.

N -y
v—t et e

EN

PINURUOD——A1j1onb [UUYD MOL/ D115 1O

0L9'b
0¥8°T
0€0'¥
ovb's
8£6°C
61T
01Ty
PLY'T
XANS
sL't
0zt
020'p
LOE'Y
LS6'T
$98°¢
SSO°L
890°¢€
69T'¥
oTv's

00501
0989
0L0'6
ovs9
0€1‘s
OLI‘S
00L01
088°L
0£€9
0£0'L
0Tl'e
0p8's

00Z‘cl
00891
00881

1L61
0L6!
6961
8961
L961
9961
S961
v961
€961
7961
1961
096t
6561
8561
LS61
9661
sso6l
ps6l

€561 00S01SC1

IL61
0L61
6961
8961
L961
9961
s961
961
£961
2961
1961

0961 000£€PTI

oLel
6961

8961 00500TTI

L)

uonels

8

b8

€8

13q
-wnu

po)

174

|
|
/

9 81 01—
€6 Y4 Y4
0L 114 (44
I'L 0t [44
1'8 £ €T
Cl Lz 114
I'L 0t 0¢
06 St {4
Vi (44 €T
£8 £€C 148
ot—- ot— 0oI-
oi—- o1~ 0oI-
ol- oi—- oI-
oi— 01— 01I-
oi—-" 01— 01—
19 9l 01—
YL ¥4 oI
¥9 81 £C
'8 0C 9T
(43 Le (U G
- 8¢ - II o1 —--
St ol ot
I'v 4! 8
8'¢ I 86
6y 14 06
Ve 66 ot
(44 A 0’6
'y [4¢ L6
06 4t ot
e It 0t
9t Il 0l
(4! £'9 6'S
[ 14 L's
'l €9 9
W ‘os
230p 1onuuy——"_Xjpusddy




0l— 8L ¢S 6L1 L1t 8¢ 14 S8 91 9'¢ 91 01— 06S°€E [L61 i

| S
4 0'l— ¥'8 0L 8¢T 0s1 L9 (V8 G 98 £T Ly 61 8’8 0L6'1 0L61
= 01— 08 9L (154 SH 01— 01— €1l |4 1Y (AR oLL'T 6961
1= 01— 08 91 89¢ 9¢ 01— 01— LpT 9 £l 127200 VB S 0SS 8961
= 0= 8L Skl 91§ 6te  O'1— 01— 0Tt SS I o 0OI- 08s L961
, I'—  01—- 6L §st §Ss ol— 01— 01— LET 19 ol- 0t= 01 96S 9961
. U= 0l vl 65 681 ocl 01— N G 8 LI ofl— 01— 01— 49 &3 $961
N S VN S X 2 <l 98¢ €sC  O0'I—- ot- 991 ov ol— 0I1—= 0I- 100°1 961
. . I'- 01— L LIl (4414 89¢ 0O'1— V8 g SLI %4 o= 0o0I= 01— S8 £961
: " - o= r 891 L19 o 01— U 96T oL o1—- 00— 01I- 1A 2 7961
i I Sl N Sl A 3 S8l 099 9ty  0O'1— 01— LLT LL or—- 0oI1—- 01- 6LE 1961
! F1r—= 01- 91 vl 347 68 O'1I— o1- 161 (14 ol o= 0oI- S08 0961
' I'= 01— §L LLl 6S 98¢ 0O'I— (V) Y4 29 ot—- 01— 0I- 149 6561
M | S 4 S'L ¥8 0Le 8L 'L 6T 611 Y4 I's (Y2 V) G SLL'T 8561
A Sl 4 Vi SL 6+¢ 991 £9 8¢ 601 £C 6t @ ol- 8v6'1 LS61 m
“ I'- 0¢ V'L $9 81¢ Lyl 8'S 1 X4 b6 (V14 (A 4 61 01— ELI'T 9561 '
, I ol 6L 081 $s9 LTy (44 €6 §9¢ SL 14 6b 9t 98¢ §S61
: [ Sl 4 9L 001 9¢e ITC 01 (47 §21 Pe VL 8T €C o1t bsel
: I R A 4 I'- €8 [3:74 061 £'6 9¢ - 8II 6¢ b9 £C 1C ov'l £561 "
* 14 e y'L S9 90¢C (42 Y (44 06 61 (VY 81 0c STT'T TS6l ~
-V ... TE €L L9 9Z¢ 123! 9 .9 L6 -...1C-.. .8 . 6l - 1T P61 IS61 00sTITET L8 - :
)
i
“ . I'=- 01— I8 L81 oLy 082 {4 134 01¢ 9T 81 13 2 VN 00€'vT  1L6I
L= 01— €8 061 Loy ¥oge O'I— (8 G S0t 6C 81 9% 0I- 00611 6961
V= 01— €78 €0C 8¢s 8te 0’1 (VR [444 €g |4 Ly 0ol- 0st'e 8961
I'- 01— €8 S0t 9¢s 1% 01— 01— 91T ve |44 w 01— 1St'8 L961
r— 01— 173 002 0is 9I¢ O'I- (V)8 G occ I o'l- o= 01— 06501 9961
M I'- 01— 18 861 66 4t 01— 01— 80T 6T or— 0oI1- 0I- €05t 5961
. I'= 01— 08 S0C 8IS 8ce 01— 01— 612 [43 otr—- oi—- 0o1- 0cI‘0l  #961
I'= 01— ©8 14114 1483 6t 01— 01— L1T 1 X3 ol- 01— 01— 0vE'6 £961
I'— 01— I8 b6l (483 e 0OI- 0'i— [4¢4 133 o'r- oI1- 01 pEY'S 961
I'- 01— 18 sol €is 9te 01— 01— [AY4 123 oI—- 0I1—- 01— LSV'L 1961
* I'- 01— 08 L61 0ts Lee 01— 01— vic 133 o1- 0oI1- 0I- 89¢°8 0961
I'- 01— 6L 0T §Ts [4% V8 S 01— 81¢ 123 o= ot—- 0oiI- $$9°8 6561
| S 2 6L £0C Sis (YAS Y4 §S 14%4 [43 61 6 OI— (AN 8661
- I'- Tt 8L 861 1859 LIE T 143 ray4 £ 61 8y 01— ObI°IT  LS6I
I'— LT I's 961 90¢ SIE 144 £S |94 1€ 61 vy 0I- 00811 9561
I'- 7€ 08 00¢ Les vee LT 9¢ 91T £€ 07 Ly 9¢ SSH'6 13514
I'- Tt 6L 0T 1€S pee, 8¢ 8§ 61¢C be 1T Ly SE 00t'6 bs61 “
I'- 0¢ I'-= 90T sts oge 8T LS 14 ¢4 £g 114 Ly ve 0ce‘0l €561 C
9 6'C 6L €61 98¢ 60€ 178 (1Y 802 62 - 61 1414 I€ 006°€T  ZS61 i
ﬁM TE 6L £61 ey OIE ¥z IS . L0Z og 61 Lp I 006°L1 .R&ﬂoowvﬁmrbw‘éii;\

) m
. .



_7

176

: I o 8'L (113 901 LL vi 9’y S¢ L6 Ve ¥'9 61 144 L6l
I’ ¢ L SE STl L8 4 9’y 134 ol 8t SL Y4 [43 IL61
o s €L oy Lel 124 Cl 9°¢ 14 6'8 £t 414 [44 8y oLel
. - 9 €L ol-—- 148! ol— 01— or— 01— (U G ol- 0oI—= 01— 124 6961
4 o I €L t€ 144 08 Cl €T 144 ¥'6 6't 69 €T 8T 8961
(0} 14 €L vE LO1 01— (41 $T 8¢ L'L 6t ¥'S 0T 143 L961
I (4 L 143 (1181 LL 11 (Y4 (44 8’8 1 44 9 4 €€ 9961
* r ¥l L £e (48! 08 11 8 47 88 vy $9 1 X4 LE S961
o (A 'L 43 801 ol I St A4 88 (184 09 IC 9T 961
. () 9 VL 9T 01 01— o1 T 8¢ 01 LT 09 €T 1474 £961
- 00 ol— €L 0i— €1l (1] G o1 01— 0I- o'l- 01— 01— 97 LE 2961 0001L00S 88
12q
4 foN HI auH o sq ) Yos fooH N W ‘o D  mag uopmg -wnu
9po)
f panupuo)—— \QEN:IN 1PO1UUIYDI MOY1UDILIS UO DIDP [IDNULE ——~"31 XIpuaddy




*(A19AT309dsax ‘gz pue

7T sIequmu 9pod) 00ZLLZELO PU® 0099.£Z0 SIaqunu uorlels
Koaang x03 3dodxe poalydrom-o3IBydSIp oIe SON[BA [enuuy

9]QE[ICAT 219M BIED OU JBY) 91BJIpUT- Q- ‘01— ‘I'—

18w uj UoNEIIUIIUCI FPUON]) UBIW [ENUUE « 4

1/3w U1 UOHIBIIUISUOI I)EIYU UBSW [BNUUE - moz

. sanjeA d poirodar jo a3eroae se passardxa yd uratu enuue - Hd
- ajtuoqied

wngoed Jo [/Sw up UoHENUIOUOD SSaUpIeY [ej0} UBIW [enuue.  (RIH
oS 1®

1319uifju9o 12d SOYUOIOIUI Ul 9OUBIOINPUOI IiJ1dads ueowr [enuue - sy

1/3w u} UOHRIIUIIUODI SPIJOS PIAUSSIP UBIW [BNUUE - sa

1/3w ur uoNENUIOUOI IPUIO[YD URIW [ENUUE - D

1/3ur ur UOIIBIIUIIUOD AJTJINS UBIUW [ERUUEL - Yos
{/3w Ut voNEIU3dUOD 3jBUDQIRIq UBIW [enuUE-  EQDY

/3w uj uorRHUIDUOD WNIPOS UBIUI [EnUUe - eN
1/8ur uf uolEIUIIUOI WinisauTew uLIW [EnuUNe - N
1/3w 1y UO[IRIIUIIUOD WINTD[RO UBIW [ENUUE ~ e)

(1/3w) 21311 1od suredjus uy UOIILIIUIIUOD BIHI[IS UBIW [enuue - tois
(suonesjuasuog [eaguayd |
Jo suoneindwod juanbasqns pue uonejndod sy 1oy ojdures
Jo adky 105 g-g xipuadde 0y 19j01) Kyrjenb 1ajem jo sisAjeue
__ 10 pauieiqo (qe1d o pajsodwiod 13y)1a) sajdwies d§jfoads yim
PoIRIO0SSE SUORIPUOd MoO[j juasasdar jerjy sonpeA a31evyosip”
3usn paIndwios puosas 1ad 3295 ojqno uj afreyosip ueaw! fenuus - (4]

177

uoyviou fo uoyvundxsg——'4 xjpusddy

. . .




-

APPENDIX G¢==STATION=RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
OISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS., '

’ . .
STATION YEAR LOG Q@ LOG K RESID' SEQUENCE

01184000 1953 43674 18633 00712 01
01184000 1954 47300 18388 <~0084 02
01184000 1956 42878 19294 00279 03
01184000 1966 41847 19638 00232 04
01184000 1967 39895 20755 =0326 0S
01184000 1968 43802 20128 +=0820 06
01184000 1969 42718 19731 =o0112 07
01184000 1970 42041 19912 <0099 08
01184000 1971 41614 19731 00205 09

01463500 1945 41691 20294 00224 1
01463500 1946 41206 20719 =0032 2
01463500 1947 41268 20492 00173 3
01463500 1948 41119 20755 =0039 4
01463500 1949 40402 20899 00067 -]
01463500 1950 40453 20569 00379 6
01463500 1951 41682 20492 00029 7
0146463500 1952 42460 20569 =0318 8
01463500 1953 41523 20607 <=0030 9
01463500 1954 39633 20969 00263 10
01463500 1955 40899 20899 =0106 11
01463500 1956 41875 20607 =01S53 12
01463500 1957 3931S 21335 00008 13
01463500 1958 41271 20569 00095 14
01463500 1959 39827 21430 =0265 15
01463500 1960 41673 20492 00032 16
01463508 1561 43233 210C4 0gQl0ls 2

01463500 1962 39143 21399 00004 18
01463500 1963 39170 21553 =0160 19
01463500 1964 39340 21553 =0219 20
01463500 1966 39299 21399 =00S0 21

01474500 1946 35051 24216 00430 1
01474500 1947 33674 24393 00514 2
01474500 1948 34409 24216 00552 3
01474500 1949 33962 24216 00637 4
01474500 1950 33263 24456 00530 S
01474500 1951 34955 24409 00255 6
014745900 1952 36075 24314 00138 7
01474500 1953 36284 24486 <=0479 8
01474500 1954 32601 24564 00548 9
01474500 1955 33424 25065 =0110 10
01474500 1956 34928 24669 00001 i1
01474500 1957 22833 24683 00384 12
01474500 1958 34639 24216 00508 13
01474500 1959 32529 24886 00240 14
01474500 1960 34216 24346 00459 15
01474500 1961 33598 24609 00313 16
01474500 1962 32672 24800 00298 17
01474500 1963 33404 25441 =0482 18
01474500 1964 33892 25038 =-0172 .19
01474500 1965 31106 25911 <0515 20
01474500 1966 31072 25011 00391 21
01474500 1967 33838 25353 «0477 22
01474500 1968 33181 25263 «0262 23
01474500 1969 33579 26928 =2003 24
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APPENDIX Ge==STATION-RECURD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CUNDUCTANCEs AND REGRESSIUN RESIDUALS.

STATION YEAR LOG Q@ LUG K RESID SEQUEMCE

01474500 1970 32900 '25798 =-0743 325
01474500 1971 33617 25172 =0254 26
01474500 1972 35340 25005 =0474 27

01491000 1965 18388 20000 00306 01
01461000 1966 14314 20934 00108 02
01491000 1967 21553 20086 =0353 03
01491000 1968 22330 19138 00455 04
01491000 1969 19085 20682 =0502 05
01491060 1970 22122 19777 =0l67 06
01491000 1971 19956 20212 =0190 07
01491000 1972 21367 19445 00322 08

01673000 1952 304l4 17160 00551 01
01673000 1953 22529 17993 0044l 02
01673000 1955 13979 19445 =0226 03
01673000 1956 30128 17853 =0116 04
01673000 1968 28149 17160 00755 05
01673000 1970 28176 18573 =-0657 06
01673000 1971 30492 18451 =0748 07

02083500 1954 33481 19031 =0717 1
02083500 1962 33711 18129 00147 2
02083500 1963 32504 18513 =0039 3
02083500 1964 32856 18388 =0027 4
. 020A3500 1965 34298 18062 00119 S,
. 02083500 1966 31644 18573 00041 6
02083500 1947 30607 19031 =0248 7
02083500 1968 33306 17782 00959% 8
02083500 1970 27709 19243 00014 9
02083500 1972 25877 19494 00062 10
02125000 1962 39304 18573 0040S 1
02129000 1963 38633 19138 =-0019 2
02129000 1964 38733 18976 00122 3
02129000 1965 40086 18692 00120 4
02129000 1966 37582 19395 =0054 5
02129000 1967 36415 19912 =-0324 6
02129000 1969 37536 19138 00213 7
02129000 1970 39101 19031 =0010 8
02129000 1971 40569 19031 =0320 9
02129000 1972 41523 18633 =0l24 10
02252500 1955 13222 27945 00242 1
02252500 1956 10000 28395 00533 2
02252500 1957 14914 27752 00046 3
02252500 1958 11481 27582 01010 4
02252500 1959 21004 24377 02022 -]
02252%00 1960 20755 26355 00101 6
02252500 1961 12041 29294 =0836 7
02252500 1963 09243 28020 01019 8
J 02252500 1964 15563 27716 =0067 9
02252500 1967 11761 29571 =1048 10
02252500 1968 21367 25705 00610 11
02252500 1969 15051 28248 =048] 12
13

. 02252500 1970 18129 30212 =3152
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CSTATION

02253000
02253000
02253000
02253000
02253000
02253000
02253000
02253000
02253000
02253000
02253000
02253000
02253000
02253000
02253000

02253500
02253500
02253500
02253500
02253500
02253500
02253500

02253500 .

02253500
02253500
02253500
02253500
02253500
02253500
02253500

02256500
02256500
02256500
02256500
02256500
02256500
02256500

02296750
02296750
02296750
02296750
02296750
02296750
02296750

02313000
02313000
02313000
023130u0
02313000
02313000

YEAR

195%
1956
1957
1958
1959
1960
1961
1962
1963
1964
1966
1967
1968
1669
1970

1955

1956 -

1957
1958
1959
1960
1901
1962
1963
1964
1966
1967
1968
1969
1970

1962
1963
1964
1965
1966
1967
1971

1959
1961
1962
1943
1964
1966
1967

1950
1951
1959
1960
1961
1962

LOG @

15798
15682
19395
17559
18062
24914
188038
18865
17559
21553
19031
16721
23263
20864
22330

16335
13802
15441
11139
21584
20969
12041
12304
12041
17853
19590
13617
21614
14150
21614

23979
17243
28209
~0458
15395
18195
20899

33493
23267
30934
23542
29899
30755
27482

31644
3u500
33444
35786
32900
26609

LOUG K

28041
29987
29206
29908
28525
25611
30374
30414
3ulzy
27160
30804
34719
27364
29489
30414

29935
30128
28228
26235
24048
27267
29943

28u28’

29133
co8l2
31430
29773
263415
29325
26928

17634
20253
18692
25563
21461
20828
22148

20414
23017
21303
22625
23010
22529
23856

24298
24133
23096
21761
23181
25065

RESID SEQUENCE

02342
00434
=-0005
-0103
01115
01779
-0980
-1038
-0323
01333
-1542
-0639
00568
-0769
-2716

-1017
-1152
00322
01434
02905
-0154
-0509
01338
00301
01110
~3959
-0749
00560
-0439
00009

01857
00930
-0262
00062
-0819
00116
-1884

-0132
-0139
00783
oolss
-0384
-0349
00032

-073S
-0297
-0094
00579
-0024
-0127

|

VENCONS WN -
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’ APPENDIX Go4==STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION YEAR LOG Q@ LOG K RESID SEQUENCE

02313000 1963 26021 24533 00571 07
02313000 1964 32923 23032 00118 08
02313000 1966 29782 23979 00060 09

02320500 1954 36435 23674 =~(549 01
02320500 1955 32900 24742 ~-0571 g2
02320500 1956 34757 23522 00099 03
02320500 1957 36191 22455 00741 04
02320500 1960 38820 22718 =-0301 05
02320500 1961 37952 22355 00319 06
02320500 1962 36304 23464 ~0301 o7
02320500 1966 41303 22742 =1060 08
02320500 1967 38710 20828 01622 09

02321500 1957 25211 19638 =0137 01
02321500 1958 26170 19138 =0004 02
02321500 1959 29791 17634 00117 03

02321500 1960 28663 17782 00401 04
02321500 1966 34298 16232 =0203 05
02321500 1971 25551 19542 =~0171 06
02489500 1963 35353 18451 00299 .01
02489500 1564 38681 17993 00059 02
02489500 1965 39253 18062 =0129 03
02489500 1966 40086 17559 00200 04
02489500 1967 36345 18195 00347 05
£2489500 1963 38513 180€2 00025 06
02489500 1969 36138 18865 -=0280 07
02489500 1970 36946 18921 =~0505 08
) 03251500 1953 33383 22788 00407 1
v 03251500 1960 33729 23385 =0256 2
03251500 1961 36812 22625 =0086 3
03251500 1962 35478 22355 00440 4
03251500 1963 33962 23181 =0097 5
03251500 1964 33522 22878 00290 6
03251500 1965 35798 22553 00181 7
03251500 1968 37490 22577 <«0166 8
03251500 1969 33139 23838 =0597 9
03251500 1971 37451 22480 =0061 10
03251500 1972 . 36609 22625 <0045 11
05054000 1956 26464 26684 00459 1
05054000 1957 26920 27604 =0463 2
05054000 1958 26325 27803 =0660 3
05054000 1959 25051 26693 00454 4
05054000 1960 26454 26794 00349 5
05054000 1961 23284 26946 00207 6
05054000 1962 32445 26857 00266 7
05054000 1963 27536 27810 =0671 8
05054000 1964 25911 27482 =0337 9
05054000 1965 29978 27267 =0136 10
05054000 1966 31031 27177 =0049 11
05054000 1967 29450 27435 =~0302 12
05054000 1968 24983 27202 =0054 13
05054000 1969 31673 26474 00652 14
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APPENDIX *Ga'-STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.
: .

STATION YEAR LOG Q@ LOG K RESID SEQUENCE

05054000 1970 25832 27067 00078 15
05054000 1971 24814 26767 00381 16
05054000 1972 30792 27316 =0187 17

05082500 1957 33755 27168 00022
05082500 1958 32695 27543 =0258
(65082500 1959 36098 27466 =0485
05082500 1960 32240 27110 00217
05082500 1961 28825 27664 =0032
05082500 1962 37327 26821 00050
05082500 1963 34050 27160 00004
05082500 1964 33038 27380 =0125
05082500 1965 36631 26839 00094
05082500 1966 37818 26739 00088
05082500 1967 36093 27126 <0145
05082500 1968 32648 27292 =0002
05082500 1969 37096 26571 00323
05082500 1970 .35922 26928 00068
05082500 1971 33222 26902 00337
05082500 1972 37101 27050 =~0159

PO Lk adiad
omwuwo—-oomﬂomww_mu

05124000 1955 28028 28432 <=0446
. 05124000 1956 27945 28202 =-0202-
05124000 1957 18910 29340 0014l

05124000 1958 15843 3ol70 -o0l87

05124000 1959 11004 30934 =0158
g5124000 1960 24216 2779¢ 06815
05124000 1961 10128 30719 00201
05124000 1962 07853 31173 ool20
05124000 1963 16263 29965 =0050
05124000 1964 17649 29586 00102
05124000 1967 20934 29253 =0104
05124000 1968 16628 29903 =0048
05124000 1969 31367 26599 00840
05124000 1970 27308 28733 =0629
05126000 1971 24518 28960 =0398 15

-

Pt Pt Gt b b
PWUNHOOVR~NOUNSWN

06185500 1966 40763 28129 00117 01
06185500 1967 40931 27931 00316 02
06185500 1968 40374 28162 00081 03
06185500 1969 41271 28116 00133 04
06185500 1970 40682 28149 00096 05
06185500 1971 41139 28142 00106 06
06185500 1972 40531 28007 00237 07

06214500 1951 39562 24065 00044 1
06214500 1952 39104 24346 «0011 2

06214500 1953 37790 24742 00237 3

, 06214500 1954 38006 24518 00356 4
06214500 1955 37284 25051 00176 5

06214500 1956 39071 24330 00021 6

06214500 1957 39277 24548 ~0299 7

m 06214500 1958 37764 24969 00023 8
06216500 1964 39258 24502 =0244 9

06214500 1965 39672 24082 -0027 10

06214500 1966 37739 24857 00147 11
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APPENDIX Go==STATION=RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RES

STATION

06214500
06214500
06214500
- 06214500
06214500
06214500

06294700
06294700
06294700
06294700
06294700
06294700
06294700
06294700
06294700
06294700
06294700
06294700
06294700
062947C0
06294700
06294700
06294700
06294700
06294700
6294700
06294700
06294700

06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500
06308500

06308500

YEAR

1567
1968
1969
1970
1971
1972

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1979
1971
1972

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

LOG @

39709
39355
38837
36031
39430
39680

37680
35083
34542
34376
34783
35013
36761
35895
34621
33471
32103
36052
36174
36702
37388
32335
36432
36656
35988
285785
37218
36866

25539
26955
25105
23263
25353
25185
26159
24281
25821
22742
27574
26693
27752
26902
277189
23324
27649
28182
27803
23674
27559
26212

LOG K

24200
24249
24377
26243
23997
23838

28470
29633
30170
30212
30170
30043
39243
29533
30253
30531
31173
29717
39494
29435
38987
29827
39595
29320
39513
29eS59
39180
29180

28048
27723
28287
27292
28287
28261
27716
28549
28704
28965
30000
27839
27513
27582

28254

29450
28028
28007
28370
29795
28865
29581

RESID SEQUENCE

~0162
~0038
ooo088

‘=0400

00178
00213

00521
00222
=0135
=0l22
=0215
=0165
00053
00052
-0244
=0139
=-0326
=-0185
~0002
=0119
00101
00942
-0189
goo0l12
00040
-¢159
=0036
00081

00414
00588
o222
01414
00196
00239
00680
00048
-0272
=0204
=1755
00500
00713
00735
=0032
~0751
00209
00173
=0149
=1134
-0618
=-1190

12
13
14
15
16
17

-
COVB~NOWNEWN-

e
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! APPENDIX Ge=-STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.,

STATION YEAR LOG @ LOG K RESID *SEQUENCE

06329500 1951 41858 27177 00523
06329500 1952 41163 27490 00400
06329500 1953 39755 28228 00046
06329500 1954 39702 28156 00133
06329500 1955 39536 28585 «(0251
06329500 1956 40737 27803 00203
06329500 1957 41377 27716 00115
06329500 1958 40082 28248 =0063
06329500 1959 40306 28035 00089
06329500 1960 38803 28426 00108
06329500 1961 37697 28808 00029
06329590 1962 41596 28274 =0503
06329500 1963 41245 28075 =~0208
06329500 1964 41303 27803 00048
06329500 1965 42393 27589 =0036
06329500 1966 39089 28215 00241 16
06329500 1967 41878 28007 +«0313 17
06329500 1968 41761 27839 «0113 18
06329500 1969 41239 27966 =0097 19
06329500 1970 39832 28971 «0717 29
06329500 1971 42041 27226 00423 21
06329500 1972 41673 28035 =~0285 22

Gt Gt oo b ot
NP WN~OOO~NOUNMP WN -

. 06478500 1960 28621 27016 01467 01
06478500 1961 18573 30294 01340 02
06478500 1962 33636 27101 =~0192 03
C6476500 1563 23664 31172 =~1073 03
06478500 1964 22304 31367 =0903 05
06478500 1968 18865 31761 =-0218 06
06478500 1969 26075 29703 =0422 07

06892500 1962 40686 27782 =1348 01
06892500 1963 35682 29217 =0879 02
06892500 1964 33304 29212 00031 03
06862500 1965 40682 25611 00824 04
06892500 1966 36042 27889 00312 0S5
06892500 1967 38342 25944 01191 06
06892500 1968 37796 27218 00315 07
06892500 1969 40607 26542 =0078 o8
06892500 1970 40294 26839 <~0257 0s
06892500 1971 37818 27627 ~0102 10

06807000 1951 47810 27597 00483 1
06807000 1952 47648 27931 00166 2
06807000 1953 45952 28432 =0162 3
06807000 1954 45001 28274 00094 4
06807000 1955 44385 28603 «0172 S
06807000 1956 44323 28488 =0050 6
06807000 1957 44063 28075 00391 7
06807000 1958 64442 28109 00316 8
06807000 1959 44468 28241 0ol82 9
06807000 1960 45189 27709 00640 10
. 06807000 1961 44501 28312 00107 11

06807000 1962 45147 27832 00521 12
06807000 1963 44495 28802 =p382 13
06807000 1964 44556 28633 =0219 14
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APPENDIX Go=~STATION~RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION

06807000
06807000
06807000
06807000
06807000
06807000
06807000

06877600
06877600
06877600
06877600
06877600
06877600
06877600
06877600
06877600
06877600
06877600
06877600

06887000
06887000
06887000
06887000
06887000
06887000
06887000
06887000
06887000
06887000
06887000
06887000
06887000

07139500
07139500
07139500
07139500
07139500
07139500
07139500

07146500
07146500
07146500
07146500
07146500
07146500
07146500
07146500
07146500
07146500
07146500
07146500
07146500

YEAR

1965
1966
1968
1969
1970
1971
1972

1956
1957
1958
1962
1963
1964
1965
1966
1967
1968
1969
1970

1956
1957
1958
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

1962
1963
1964
1966
1967
1969
1970

1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

LOG Q

45308
45438
45185
46730
45705
4645¢
46580

24669
33410
23598
34079
29284
26522
30874
27218
30273
27396
33389
29074

27536

30959
33869
34757
31072
32201
35289
30531
27875
33766
36464
27093
33464

20086
16902
18865
24133
21271
20294
23464

32810
28129
26599
28109
27966
34564
35132
32279
35092
34232
34472
30674
29020

LOG K

28312
28739
28837
28035
28609
28555
28733

31614
28142
29680
30531
32380
32304
28893
31461
28241
32279
27846
29948

25694
24200
24533
26064
26693
25752
23997
25092
25276
25708
25079
26243
25933

33997
31644
29996
34183
34082
33747
32967

32529
33139
33483
31847
32068
29315
30531
32014
30334
30170
30000
31461
31303

RESIDX SEQUENCE

00024
=-0416
~0487
00156

=0313

-0336
-0527

00705
00816
=0794
-1829

=1836

~0698
01040
=-0123
01923
=-1008
01122
00678

00057
01281
00718
-0883
~1222
-0369
01142
00422
00448
=0447
=0033
-0457
=0650

-1289
-0136
02252
00049
=0929
-0962
01013

=1625
=-0598
-0408
00701
00529
00976
-0439
~0925
0229
00236
00323
00189
00926

15
16
17
18
19
20
21

[
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. ! APPENDIX Go¢==STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
: DISCHARGEy SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS. '

STATION YEAR LOG @ LOG K RESID' SEQUENCE

07146500 1965 35002 29243 00894 14
07146500 1966 30693 33096 ~1452 15
-7 07146500 1967 31239 30569 00884 16
07146500 1968 30000 31732 00154 17
07146500 1969 33927 30414 00099 18
07146500 1970 31987 31761 =0569 19
07146500 1971 30374 31430 00325 20

07161000 1953 23711 39042 =-0088
07161000 1954 24843 38382 00120
07161000 1955 31300 35563 00360
071€1000 1956 27348 34969 (2532
07161000 1957 35378 33945 00350
07161000 1958 29777 37709 ~1177
07161000 1959 28420 37396 =0322
07161000 1960 34314 3539] =0671
07161000 1961 31614 35843 =0045
07161000 1962 31271 36021 =0086
07161000 1963 29680 36964 =0393
07161000 1965 32380 34200 01292
07161000 1966 25694 39694 =1532
07161000 1967 27110 37007 00590
. 07161000 1968 27404 38407 -0928°
. , 07161000 1969 30253 36990 00648
07161000 1970 25966 38482 «0428
07161000 1971 25105 37324 01073

et ot ot Gt Pt Pt ot pd Gt
NN WN~OODONOWNEWN -

07161000 1953 23711 39042 -0187
07161000 1954 24843 38382 00030
07161000 1955 31300 35563 00347
07161000 1956 27348 34969 02463
07161000 1957 35378 33945 <0347
07161000 1958 29777 37709 =1226
07161000 1959 28420 37396 =0383
07161000 1960 34314 3539] =0683
07161000 1961 31614 35843 =0079
07161000 1962 31271 36021 =~0123
07161000 1963 29680 36964 ~0443 11
07161000 1965 32380 34200 01265
07161000 1966 25694 39694 <«1615
07161000 1967 27110 37007 00519 14
07161000 1969 30253 36990 =0694 15
07161000 1970 25966 38482 =0509 16
07161000 1971 25105 37324 00986 17

-

—
QUO~NAOUIESWN™

b
(AN,

07164400 1947 39068 33747 «(783 1
07164400 1950 39692 33181 =~0399 2
07164400 1951 41937 32625 =050l 3
07164400 1952 37359 34683 ~1218 4
07164400 1953 32605 35988 =~1129 5
07164400 1954 31072 36749 =1440 6
07164400 1955 35088 35250 ~=1119 7
07164400 1956 32790 34150 00655 8

. 07164400 1957 41599 32304 =0082 9
07164400 1958 38899 33927 =0913 10

N 07164400 1959 35546 33444 00553 11
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APPENDIX Go==STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGE SPECIFIC CONDUCTANCEs AND REGRESSION RESIDPALS.

STATION

07164400
07164400
07164400
07164400
07164400
07164400
07164400
07164400
07164400
07164400
07164400
07164400

07178600
07178600
07178600
07178600
071786040
07178600
07178600
07178600
07178600
07178600
07178600
07178600
07178600
07178600
07178600
07178600
- 07178600
07178600
07178600
07178600
07178600
07178600
07178600

07193500
07193500
07193500
07193500
07193500
07193500
07193500
07193500
07193500
07193500
07193500
07193500
07193500
07193500
07193509
07193500
07193500
07193500
07193500

YEAR

1960
1961
1962
1963
1564
1965
1966
1967
1968
1969
1970
1971

1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

LoG Q

41461
40212
39827
35955
33909
39263
34166
35428
36580
39552
39112
34232

37077
37566
36269
38124
35611
29053
29420
30821
24728
38636
35907
35017
38299
39727
37451
31004
29320
31658

- 28965

33054
35740
33451
36937

38744
32851
30637
34609
31895
40607
39351
36313
40128
41239
39350
35740
33655
37292
35599
37168
40170
40569
38463

L0G K

32900
32810
32330
33945
33674
31875
34472
33464
32923
3204}
31875
32504

25524
26085
26335
25866
27364
27875
26474
27067
27993
26955
26990
26456
26618
25198
26884
28299
27126
26284
28021
26335
26702
25877
25490

24857
25490
25527
25289
25119
23598

24200

24886
24249
24249
24698
24983
25740
24609
24518
25038
24440
24533
24609

LY
RESID SEGUENCE

-0637
=0181
~0412
=0067
00803
01032
-0070
00568
00771
oo781
01077
01878

00895
-0048
‘=0079
00077
-0997
-0400
00939
00109

oo212 -

00901
-0673
00013
-Q0705
00474
~0828
=1154
00303
00751
~0531
00464
~0357
00010
00653

=0317
=0133
00137
-0176
00370
00684
00256
-0009
00099
=0054
-0242
-0027
~0495
00132
00458
=0279
-0098
=0246
-0030

12
13
14
15
16

187
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APPENDIX G,=+STATION~-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
OISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION

07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000
07245000

07263500

07263500 -
072635920

07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500
07263500

07331000
07331000
07331000
07331000
07331000

YEAR

1947
1948
1949
19590
1951
1953
1954
1955
1956
1957
1958
1959
1960
1961
1562
1963
1964
1867
1368
1969
1970

1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1956
1967
1968
1969
1970
1971

1945
1947
1951
1952
1953

LOG @

39542
38062
39023
39984
36623
35138
34730
341851
29912
40630
27914
36209
40128
36435
36713
32929
19868
30645
38189
38228
35502

46523
46775
4£504
47666
47689
47201
45880
43969
40959
42822
40065
48604
46950
44609
47951
47318
46180
42553
41113
44631
42889
42380
46474
47917
45340
44298

35465
37522
32824
27987
27143

LOG K

30043
30969
31335
31038
32878
32480
33997
33874
35159
28274
29440
28407
28149
28710
28414
28825
30453
27910
26355
26758
26812

27889
28609
28182
28645
27917
28561
28319
27709
30719
29666
29552
26884
27536
27574
27574
27050
27959
28627
28062
27657
27606
28287
25717
27185
27774
25539

266913
27284
28407
28669
27745

RES1D SEQUENCE

=0540
-1267
-1762
-1594
-2583
-2385
=3847
-3647
-4363
01084
00282
01544
01275
01211
01470
01566
01692
02788
03330
02922
03233

-0294

~0984%
~08500
-1206

=0483

~1025
-0507
00503

-=1879

=-1215
«0525
00359
00053
00504
~0194
00462
«0209
00120
00746
00416
00833
00256
01971
00202
00151
02604

00726
=0233
=0514
00093
01168
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APPENDIX Go==STATION-RECORD SUMMARIES OF LOGARITHMIC

TRANSFORMED STREAM

DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION

07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000
07331000

07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07331600
07321600
07331600
07331600
07331600
07331600
07331600

07344400
07344400
07344400
07344400
07344400

07344400

07344400
07344400
07344400
07344400

YEAR'

1954
1955
1956
1957
1958
1959
1960
1961}
1962
1963
1964
1965
1966
1967
1968
1969
1970

1945
1946
1947
1948
1949
1950
1951
1652
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

1958
1959
1960
1961
1962
1963
1964
1965
1966
1967

LOG Q

30997
29435
26435
25508
29703
28062
32014
30569
31303
27987
25315
29128
26998
26325
30645
31847
28209

38610
37924
38989
35475
35888
38481
38446
33519
32679
35966
34412
35502
40370
36355
33614
37163
36324
36558
34813
31790
32885
344652
33690
36153
37259
34133
32529

44914
39566
43324
43096
42967
40682
39053
41335
41584
41593

LOG K

27364
27497
29445
26675
28%60
28910
29106
29085
29243
29722
28904
28686
29872
28319
27202
28261
28549

30294
29415
31271
31173
31818
31644
31761
31399
31959
31847

31959 -

32355
31367
31461
32742
32330
33222
32967
32227
33096
32672
32967
32833
31931
31614
31761
31492

26693
2eals
28041
28954
27910
27987
27372
26522
27634
21202

RESIDLSEQUENCE
00858 &
01005 7
-0404 8
00737 9
«0506 10
«0161 i1
«1067 12
-0787 13
~1076 14
«0960 15
00337 16
-0129 17
~-0933 18
00741 19
01083 20
-p192 21
00173 22
01077 1
02082 2
00029 3
00777 4
00055 s
-0249 6
~0360 7
00893 8
00507 9
00012 10
00187 11
0411 12
-0322 13
00326 14
«0449 15
-0692 16
-1431 17
-1217 18
-0156 19
~0467 20
-0244 21
~0836 22
-0554 23
-0107 24
00006 25
00436 26
01001 27
00131 1
=0406 2
-0925 3
-1795 4
0727 5
-0383 6
00532 7
00961 8
-0197 9
00234 10

189
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APPENDIX G.=-STATION=RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs» SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION YEAR LOG @ LOG K RESID' SEQUENCE

07344400 1968 45378 25185 01553 11
07344400 1969 37604 29355 =1184 12
07344400 1970 41038 26821 00717 13
07344400 1971 38344 26599 01436 14
07344400 1972 38987 27839 00077 15

07367000 1962 43424 22355 =0453 01

07367000 1963 38122 26345 <1148 02 '
07367000 1964 39912 23222 00863 03 :
07367000 1965 40043 23945 00059 04

07367000 1966 40645 22718 00911 0S

07367000 1968 44579 21430 =0245 06

08030500 1948 39134 22810 =~0856 1
08030500 1949 39363 21673 00257 2
08030500 1950 42025 20682 00968 3
08030500 1951 36409 23345 =1104 4
08030500 1952 38072 22504 ~0438 S
08030500 1953 40913 20755 01012 6
08030500 1954 36125 23054 =0783 7
08030500 1955 37462 224CS5 =0275 8
08030500 1956 35342 22455 =0102 9.
08030500 1957 39843 21790 00090 10
08030500 1958 40896 21644 00125 11
08030500 1959 38276 22833 ~0788 12.
08030500 1960 28159 23054 =0997 13
668030509 1261 40933 2133 33913 15
08030500 1662 38751 22430 =0436 15
08030500 1963 34519 23711 =1271 l6
08030500 1964 35119 21987 00390 17
) 08030500 1965 36108 23263 +0991 18
08030500 1966 38781 21847 00144 19
08030500 1967 32920 21584 01024 20
08030500 1968 36590 20864 01358 21
08030500 1969 40899 21875 =0107 22
08030500 1970 34409 21399 01053 23
08030500 1971 35211 20864 01503 24
08041000 1948 36814 22529 ~0688 1
08041000 1949 37016 21584 00207 2
08041000 1950 40558 20607 00294 3
08041G00 1951 33101 23464 =0690 4
08041000 1952 35703 22405 «0285 ]
08041000 1953 39126 20374 00886 6
08041000 1954 33251 22878 =~0142 T
08041000 1555 34982 22279 00022 8
08041000 1956 32063 22967 00068 9
08041000 1957 36634 21038 00848 10
08041000 1958 39276 21271 =0048 11
08041000 1959 37128 21790 =0028 12
08041000 1960 36747 22553 =0695 13

08041000 1961 40175 21004 =0007 14
08041000 1962 37138 22330 =0570 15
. 08041000 1963 33330 23118 =0402 16
| 08041000 1964 34155 22304 00204 17

08041000 1965 32158 23201 =0201 18

190



i | |

-

r
. APPENDIX Ge==STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.
. ' : . .
STATION YEAR LOG Q LOG K RESID' SEQUENCE
08041000 1966 35256 21523 00710 15
08041000 1967 32074 22695 00336 20
08041000 1968 37098 21818 +0049 21
08041000 1969 39722 21523 =~=0412 22
08041000 1970 233729 22529 00087 23
08041000 1971 30531 22900 00519 24
08065350 1964 30792 28927 =+0484 01
08065350 1965 38182 25977 00055 02
08065350 1966 38222 25843 00176 03
08065350 1967 31461 28432 =-0208 04
08065350 1968 338713 25752 <0219 05
08065350 1969 38876 25809 =0004 06
08065350 1970 37067 26385 00011 07
08065350 1971 31303 27604 00671 08
1 08068000 1962 22279 25694 =~1362 01
08068000 1963 23962 24082 ~0008 02
08068000 1964 23874 24200 ~0112 03
08068000 1965 26042 23139 00618 04
08068000 1966 26335 23483 00229 0S5
08068000 1967 28842 24346 ~1016 96
08068000 1968 28351 22742 00663 07
08068000 1969 28344 23010 00395 o8
08058000 1970 20755 24472 00092 09 -
08068000 1971 16902 24654 00698 10
08082500 1960 24456 35977 00463 1
08082500 1961 29069 35502 =-0137 2
08082500 1962 24886 36355 ~=0015 3
} 08082500 1963 24757 36425 -0054 4
08082500 1964 19430 37135 00476 S
- 08082500 1965 22945 35658 01134 6
08082500 1966 26902 36263 =0393 7
08082500 1967 25441 36314 =0104 8
08082500 1968 23636 38476 ~1844 S
08082500 1969 24440 35888 00556 10
08082500 1970 22480 38692 ~1792 11
08082500 1971 24928 34624 01706 12
08123800 1959 12014 30531 02276 1
08123800 1960 15276 29741 01098 2
08123800 1961 17709 29074 00297 3
08123800 1962 16981 29777 00033 4
08123800 1963 10934 32553 00505 5
08123800 1964 10000 31931 02090 6
08123800 1965 16998 28865 00935 7
08123800 1966 16474 31523 =1407 8
08123800 1967 13010 32742 =~0536 9
08123800 1968 12304 35832 =3201 10
08123800 1969 13802 33118 «1390 11
‘ 08123800 1970 17160 36830 <=1096 12
191
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APPENDIX Go==STATION=-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION

08126500
08126500
08126500
08126500
08126500
08126500
08126500
08126500
08126500

08158000
08158000
08158000
08158000
08158000
08158000
08158000
08158000
08158000
08158000
08158000
08158000
08158000
08158000
08158000
08158000

0e1sgo0d

08158000
03158000
06158000
08158000
08158000

. 08158000

08158900

08162000
8162000
08162000
08162000
08l62000
08le20C0
08162000
08162000
08162000
08162000
08162000
08162000
08162000
08162000
08162000
68162000
08162000
08162000
08162000

YEAR

1962
1963
1964
1965
1966
1967
1968
1969
1970

1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
10¢4
1965
1956
1967
1968
1969
1970
1971

1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963

LOG @

22695
18215
18639
23160
23222
19542
12041
17160
154771

31202
308342
31014
30237
28774
29643
29754
31212
31242
36902
36388
32125
35465
33983
31504
30237
28827
31688
32154
30116
35390
30682
34518
29800

35759
35484
34900
30955
32562
33092
29504
28831
31287
29445
30777
30175
37736
37873
33751
36605
37316
32345
29987

LOG K

29504
33118
29717
29165
30334
30645
33243
30607
32380

27210
26875
26605
26965
21177
25843
26107
26345
26191
25428
25670
26314
26294
26758
27126
27803
28007
27101
26785
26721
26656
26884
27007
27466

26159
26304
26571
27243
26085
26042
27101
26758
25478
26085
26345
26385

25198

25490
259644
25980
25705
27084
27505

[

RESID ‘SEQUENCE

00227 01
-1954 02
01310 03
00418 04
-0772 05
0009¢ 06
-0105 07
00894 08
-0116 09
-0402 1
-0016 2
00170 3
-0017 4
-0022 5
01188 6
00908 7
00462 8
00612 9
00566 10
00397 11
00362 12
<0095 13"
-0347 1s
-0362 15 .
~-0857 16
~0831 17
-0362 18
-0113 19
00242 20 o
-0446 21 :
-0002 22
-0672 23 |
-0458 24 :
-0125 1
-0234 2
~0423 3
-0S574 4
00371 5
00344 6
-0240 7
00192 8
01147 9
00783 10
00348 11
00387 12
00575 13
00265 14
00356 15
-0066 16
00123 17
-0599 18
-0708 19
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APPENDIX G,--STATION~RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

.

STATION YEAR' LOG @ LOG K RESID:SEQUENCE

-

08162000 1964 27889 27664 =0590 20
08162000 1965 33762 26405 =0107 21
08162000 1966 33644 26435 =012l e2
08162000 1967 29420 26730 00142 23
08162000 1968 37115 26117 =0262 24
08162000 1969 33222 26243 00127 2s
08162000 1970 35611 26821 =0768 26
08162000 1971 30253 27110 =-0348 27
08164500 1960 29112 23284 ~0149 1
08164500 1961 31784 22553 =~=0264 2
08164500 1962 24472 25328 =0724 3
08164500 1963 20864 25344 ~0199 4
08164500 1964 22430 25289 ~0040 S
08164500 1965 26513 23802 00155 6
08164500 1966 28021 23820 +=034! 7
08164500 1967 25729 22625 01581 8
08164500 1968 30183 22355 00440 9
08164500 1969 28579 23747 =0445 10
08164500 1970 27459 23617 00040 11
08164500 1971 25599 24298 =0051 12
08176500 1946 32608 29450 =~2603 1
08176500 1949 30792 28007 =0982 2
08176500 1950 30257 28519 <~1441 3
08176509 1951 27340 28116 =0751 4
02175500 1952 29133 26964 00225 5
08176500 1953 30310 27308 =0235 6
08176500 1954 27388 27126 00234 7
08176500 1955 25729 27050 00474 8
08176500 1956 21206 28055 ~0086 9
08176500 1957 32951 25682 01131 10
08176500 1958 35491 26444 00118 11
08176500 1959 31987 27084 =0176 12
08176500 1960 32465 26821 00039 13
08176500 1961 35871 26314 00211 14
08176500 1962 29609 27300 <~0158 15
08176500 1963 27520 27308 00040 16
08176500 1964 27543 26803 00542 17
08176500 1965 32582 26212 00637 18
08176500 1966 31906 26739 00176 19
08376500 1967 30881 25276 01740 20
08176500 1968 34686 26355 00287 21
08176500 1969 32601 26821 00026 22
08176500 1970 32529 26866 =~0012 23
08176500 1971 29345 26618 00550 24
08188500 1959 27760 28645 <0529 1 ‘
08188500 1960 26325 28722 =91l01 2
08188500 1961 29978 27513 <0176 3
08188500 1962 25729 29117 =0287 4
08188500 1963 22923 29360 00456 5
08188500 1964 24609 28645 00578 )
08188500 1965 28299 27649 00277 7
08188500 1966 25911 28859 =0093 8
.8188500 1967 30663 25011 02085 9
193
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APPENDIX G¢==STATION~RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
. DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION YEAR LOG @ LOG K RESIDSEQUENCE

08188500 1968 30573 28274 ~1146 10
08188500 1969 27308 28831 =0556 11
08188500 1970 27050 28915 =0550 12
08188500 1971 25490 28882 00032 13

08189500 1962 16222 38494 =2162 01 % i~y 7070 pmies/em - Kic
08189500 1963 10253 41239 =0412 02
08189500 1964 11430 40531 =0586 03
08189500 1965 16599 35416 00654 04
08189500 1966 21004 33118 =0349 05
08189500 1967 28109 28407 =0965 06
08189500 1968 22227 32833 -0982 07
08189500 1969 19138 33222 00945 08
08189500 1970 19031 30414 03833 09

08211000 1948 21703 27435 00093
08211000 1949 30881 25635 00007
08211000 1950 25315 26551 00234
08211000 1951 27657 25670 00634
08211000 1952 23874 26920 00162
08211000 1953 28698 25658 00432
08211000 1954 26675 26405 00101
08211000 1955 21303 27474 00136
08211000 1956 22648 26812 00522
08211000 1957 32927 25224 =0004
08211000 1958 31870 25798 =0360
. 08211000 1959 29185 26425 =-043%
08211000 1960 27796 26712 =0436
08211000 1961 29279 26415 =-0444
08211000 1962 20453 27657 00129
08211000 1963 20374 28176 =0374
08211000 1964 20170 27912 =0074
08211000 1965 28960 26075 =-0038
08211000 1966 26551 26464 00068

Db ot Bt ot Gt Pt s (et s et
VONOUNMSWN~OORNAWM S W~

08211000 1967 33359 23502 01630 20
08211000 1968 30906 25977 =034l 21
08211000 1969 21303 27657 =0046 22
08211000 1970 28567 27404 =~1286 23
08211000 1971 33304 25441 =0297 24
08313000 1947 30043 25416 00025 1
08313000 1948 32732 24669 00382 2
08313000 19649 32553 24955 00122 3
08313000 1950 29619 25490 00012 4
08313000 1951 27372 25786 00041 5
08313000 1952 32783 24698 00345 6
08313000 1953 28797 25647 =0026 7
08313000 1954 27938 125670 00075 8
08313000 1955 27760 25933 =-0l162 9

08313000 1956 27152 25635 00225 10
08313000 1957 32529 25065 00016 11
08313000 1958 33243 25403 «0426 12
08313000 1959 28476 25623 00045 13
08313000 1960 30535 25092 00277 14
08313000 1961 29699 25453 00037 15
. 08313000 1962 31572 25105 Q00114 16
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APPENDIX Ge=~STATION=RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEy SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.,
i .

STATION YEAR LOG Q@ LOG K RESIDSEQUENCE

08313000 1963 28887 25289 00319 17
08313000 1964 27226 25705 00143 18
08313000 1965 32114 25038 00103 19
08313000 1966 31139 25575 =0293 20
08313000 1967 29042 26375 <0789 21
08313000 1968 30719 25453 =~0110 22
08313000 1969 31644 25514 <«0306 23
08313000 1970 31004 25416 =~0114 24
08313000 1971 29222 25478 00082 25
08313000 1972 28651 25809 =0167 26

08358300 1954 23096 31072 ~-1176
08358300 1955 24802 30755 =~1142
08358300 1956 24031 29934 =0307
08358300 1957 26646 28825 00053
68358300 1953 18007 30253 01102
08358300 1959 23522 30374 -0601
08358300 1960 26128 28768 00259
08358300 1961 26263 28745 00243
08358300 1962 28681 27938 00357
08358300 1963 27664 28021 00565 1o

08358300 1964 - 23729 29243 00471 11

08358300 1965 28621 27931 00381 12

08358300 1966 29983 27796 00125 - 13

08358300 1967 26656 29533 =0658 14 )

. 08258300 1968 28222 28176 00251 15 : '
08258300 1562 29783 28082 -009C l6 :
08358300 1970 30899 28041 =0383 17
08358300 1971 27474 28062 00579 18
08358300 1972 26964 28808 =002l 19 '

CSONOU & WN -~

08407500 1938 22601 38248 =0298
08407500 1939 21703 38537 <0157
08407500 1940 21303 38657 «~0085
08407500 1941 32188 34314 =0958
08407500 1942 30414 36263 ~-2058
08407500 1943 25145 37126 <~0396
08407500 1944 22253 38096 00021
08407500 1945 21553 38287 00165
08407500 1946 20170 38785 00329
08407500 1947 21367 38248 00293
08407500 1948 21072 37528 01154
08407500 1949 21931 37846 00425
08407500 1950 23385 37574 00000
08407500 1951 21644 38331 00077
08407500 1952 17520 40000 00384
08407500 1953 16191 40899 00122
08407500 1954 17474 39566 00840
08407500 1955 24654 35866 01100
08407500 1956 19430 39818 =0349

Vot Pt ot Pt ot Pt Bt Gt b b
VONOCOUNPWNOOVONUNSWN-

08407500 1957 16702 40569 00207 20
08407500 1958 21461 38000 00496 21
08407500 1959 20453 39058 <=0079 22
08407500 1960 20607 38831 00074 22
08407500 1961 20170 39745 <0631 24
. 08407500 1962 17042 41139 =0526 25
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’ APPENDIX G.==STATION=RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
. DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

.

STATION YEAR LOG Q@ LOG K RESID:SEQUENCE

08407500 1963 16972 41173 =0526 26
08407500 1964 14249 41106 00846 27
08407500 1965 17332 40682 =~0207 28
08407500 1966 25999 33424 02897 29
08407500 1967 15955 42475 =1340 30
08407500 1968 15441 41931 =0550 31
08407500 1969 15051 41903 =-0336 32
08407500 1971 15051 41303 00264 33
08407500 1972 13979 43284 =1202 3%

09152500 1938 35301 28876 =0354 1
09152500 1939 32874 30128 ~0346 2
09152500 1940 31614 30969 =~0533 3
09152500 1941 35011 29405 «0732 4
09152500 1942 36021 28651 =~0502 S
09152500 1943 33860 29499 <-0229 6
09152500 1944 35490 28122 00302 7
09152500 1945 34200 29206 <«01123 8
09152500 1946 33181 29877 +0254 9
09152500 1947 34072 29274 =0114 ]
09152500 1948 35274 29004 =0467 11
09152500 1949 34664 28943 =0090 12
09152500 1950 32824 28615 01194 13
09152500 1951 31392 30492 00058 14 .
09152500 1952 35443 28293 00155 15 .~
. 09152500 1953 32567 230086 =0145 16
09152500 1954 29605 31847 =0369 17
09152500 1955 31541 30253 00220 18
09152500 1956 31855 29713 00598 19
09152500 1957 36466 27796 00122 20
09152500 1958 35175 28531 000S7 21
109152500 1959 31183 30792 =0132 22
09152500 1960 32822 29385 00424 23
09152500 1961 31471 30374 00136 24
09152500 1962 34816 28209 00565 25
09152500 1963 31011 30792 =0043 26
09152500 1964 32686 29614 00265 27
09152500 1965 35570 28136 00247 23
09152500 1966 31596 30607 <~0162 29
09152500 1967 30881 31038 =222 30
09152500 1968 32989 29727 =~0004 31
09152500 1969 34133 29274 =~0145 32
09152500 1970 35250 28182 00366 33
09152500 1971 35145 28457 00146 34
09152500 1972 31673 30212 00193 35

.er

09180500 1936 37689 30128 =-0084
09180500 1939 39096 29025 00170
09180500 1947 39921 29143 =0023
09180500 1948 39556 29154 =0236
09180500 1949 39388 29112 =-0092
09180500 1950 37786 230128 =0142
09180500 = 1951 37120 30170 00217
09180500 1952 40561 28325 =00lé4
09180500 1953 36730 30792 =-0169
@ sie0s00 1956 35181 31732 <0175

OV NOUVH W™
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APPENDIX G.==STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCE» AND REGRESSION RESIDUALS.

STATION

09180500
09180500
07180500
09180500
09180500
09180500
09180500
09180500
09180500
09180500
09180500
09180500
09180500
09180500
09180500
09180500

09234500
09234500
09234500
09234500
09234500
09234500
09234500
09234500
09234500
6923+508
09234500
09234500
09234500
09234500
09234500

109251000

09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
09251000
03251000
09251090

YEAR

1955
1956
1957
1958
1959
1960
1961

1962

1963
1964
1965
1966
1967
1968
1969
1972

1957
1958
1959
19690
1961
1962
1963
1964
1965

17 s
a0V

1967
1968
1969
1970
1872

1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1568
1969
1970
1971
1972

LOG @

37107
37954
40689
39433
36331
37553
36294
39661
35905
36650
39467
36852
36207
37686
38178
37067

34276
33856
31951
31181
30137
34652
23636
30622
33477
Jzrazr
33349
34031
34298
34014
34800

32101
33038
30588
28579
30282
31553
33909
32435
30508
31436
29390
33139
29395
30763
32586
29872
30980
31987
Jlals
33032
33181
30682

’

LOG K

30253
29643
28319
29340
30969
29736
30864
28704
31367
30453
28982
30645
30172
29791
29657
30374

27356
27427
27782
28129
28035
27709
29759
28312
283831
23260
29263
29128
28921
28488
28882

23010
23404
23747
24362
23747
23541
23692
24232
23784
23747
24166
24548
264440
23655
23054
25832
23838
264829
23856
24298
24442
24713

RESID ‘SEQUENCE

0ola2
00242
-0084
-0348
~0105
00340
00022
00151
~0247
00218
=-0010
=-0095
-0133
00255
00093
00045

00935

00904

00733
00392
00655
00546
=044%
00330
~0463

~04662 |

-0883
«0813
=0632
=0l72
=0641

00946
00439
00391
ogo0l8
00427
00481
00046
-0317
00364
00289
0olleé
-0717
=-0159
00462
00844
~1608
00253
~0859
00134
=0454%
~0645
=-0586

11
12
13
14
15
16
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APPENDIX Go=-STATION=RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
. DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

’

STATION YEAR LOG @ LOG K RESID ‘SEQUENCE

09306500 1951 28463 27973 00498
09306500 1952 29983 28445 =0464
09306500 1953 27917 25025 +-0398
09306500 1954 26721 29805 <~0772
09306500 1955 27292 28943 =0094%
09306500 1956 27612 28645 00100
09306500 1957 30013 28395 =0423
09306500 1958 29090 286686 =0418
09306500 1959 27589 28567 00186
09306500 1960 27419 28407 00400 10
09306500 1961 26776 28837 00178 11
09306500 1962 29647 28470 -0380 12
09306500 1963 26684 29180 +0135 13
09306500 1964 27372 28579 00244 l4
09306500 1965 28932 28494 <=0174 15
09306500 1966 27024 29238 =0303 16
09306500 1967 27267 28808 00049 17
09306500 1968 28162 28531 00037 18
09306500 1969 28228 27945 00602 19
09306500 1970 29605 28254 =015! 20
09306500 1972 29494 26712 01427 21

VANV WN -

09315000 1936 37569 27796 00540 1

09315000 1939 36743 28779 <0310 2

09315000 1947 38793 27896 00242 3
. 09315000 1948 37549 28195 00140 4

05315000 1949 33302 23143 66368 5
09315000 1950 38815 28299 =-0166 6
09315000 1951 37744 28209 00099 7
09315000 1952 39744 28407 =0424 8
09315000 1953 36711 28692 =~0218 9
09315000 1954 35669 238745 <0101 10
09315000 1955 35965 28488 00107 11
09315000 1956 37473 27657 00695 12
09315000 1957 38839 27497 00633 13
09315000 1958 37902 28162 00119 1s
09315000 1959 35805 28457 00164 15
09315000 1960 36189 28082 00477 16
09315000 1961 34470 28537 00301 17
69315000 1962 39059 27853 00241 18
09315000 1963 33612 29445 =0468 19
09315000 1964 35858 28388 00224 20
09315000 1965 38507 28482 <=0298 21
09315000 1966 36470 29063 ~=0550 22
09315000 1967 37423 28982 =-0622 23
09315000 1968. 38082 28820 ~0567 24
09315000 1969 38323 28727 =0S514 25

et d

09368000 1942 35860 26435 =0799 1
09368000 1943 32608 26902 00277 2
09368000 1944 34635 25539 00678 3
09368000 1945 33054 26425 00543 4
09368000 1958 235186 26031 <«0076 5
09368000 1959 39350 28513 00213 6
09368000 1960 33688 26609 00057 7
. 09368000 1961 32133 27582 =-0177 ]
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APPENDIX G4==STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM

DISCHARGE» SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION

09368000
09368000
09368000
09368000
09368000
09368000
09368000
09368000
09368000
09368000

09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
093795900
09379500
09379500
09379500
09379500
093795090
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500
09379500

059380000
09380000
09380000
09380000
09380000
09380000
09380000
09380000
09380000

YEAR

1962
1963
1964
1965
1966
1967
1968
1969
1870
1872

1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1972

1943
1944
1947
1948
1949
1950
1951
1952
1953

LOG Q

32991
38463
29809
34265
33835
30488
30864
33181
32355
31173

35088
35324
32335
31374
37678
36288
33002
35058
33497
30770
33130
35043
35422
30955
29484
34296
31159
31392
31446
30745
35547
35469
29315
33672
32151
33195
29365
30378
34473
34347
31069
31461
33585
34473
30682

42167
42596
42781
42749
42969
41833
41323
43934
40842

LOG K

26522
29390
28751
26767
26749
28859
27931
27007
27084
27543

27868
27619
28149
28768
27803
27760
28439
27193
28116
29090
28439
27016
27210
28633
29074
26628
28686
29191
28733
28287
27202
27332
29499
27466
28567
27723
30719
29818
279817
27993
29886
29232
28261
27987
28960

28904
28325
29455
23716
28831
29294
29430
28537
29731

RESID3SEQUENCE
00475 9
-0244 10
~0243 11
<0375 12
-0152 13
-0674 14
00076 15
-0100 16
00215 17
00317 18
-0264 1
~0097 2
00401 3
00113 4
-1091 5
-0570 6
-0118 7
00420 8
00035 9
-0001 10
-0162 11
00603 12
00278  -13
00392 14
00457 15
00560 16
00268 17
-0316 18
00123 19
00811 20
00243 21
00140 22
00091 23
00624 24
00046 25
00531 26
~1146 27
-0594 28
-0172 29
-0135 30
-0899 31
-0381 32
-0140 33
-0172 34
00160 35
00203 1
00633 2
~0561 3
00189 6
-0003 5
-0071 6
-0029 7
-0045 8
~0163 9
199
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’ APPENDIX G+=~=STATION=-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
. DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION YEAR LOG @ LOG K RESID ‘SEQUENCE

09380000 1954 39257 30607 <0487 10
09380000 1955 40032 30128 ~0278 11
09380000 1956 40806 29274 00307 12
09380000 1957 43789 28585 =0043 13
09380000 1958 42931 29149 =«0307 14
09380000 1959 39690 30128 =0159 15
09380000 1960 41021 29284 00222 16
09380000 1961 39627 30294 =0303 17
09380000 1962 43097 28692 00091 18
09380000 1963 35382 31614 =0146 19
09380000 1964 35210 31139 00388 20
09380000 1965 41744 28663 00592 21
09380000 1966 40565 28831 00834 22
09380000 1967 40322 29652 00097 23
09380000 1968 40645 30086 =0449 24
09380000 1969 40864 29791 =0230 a5
09380000 1970 40755 29708 =~0110 26
09380000 1972 42148 29385 ~0272 27

09412500 1940 40253 30569 ~0118
09612500 1941 42095 30569 =~0367
09412500 1942 43972 30334 -=0385
09412500 1943 42370 30043 00122
09412500 1944 42951 30128 =0047
09612500 1951 41886 29899 00331
l' 00412500 1952 43345 29884 00148
65412500 1933 42759 29722 00355
09412500 1954 41691 30043 00214
09412500 1955 41075 30607 ~0267
09412500 1956 40322 30899 =0458
y 09412500 1957 40481 30682 «=0262
' 09412500 1958 42289 29934 00242
09412500 1959 61297 29750 00560
09412500 1960 40152 29926 00417
09412500 1961 40777 30170 00210
09412500 1962 40596 30374 00030
09412500 1968 40334 30374 00065
09412500 1969 40414 30569 =0140

Pt et et et et et et st et Gt
VONCRPWUN~ODOVDONOUNSWN -~

09412500 1970 49657 30607 =0076 20
09412500 1971 42405 30645 ~0484 21
09412500 1972 42405 30531 <«0370 22 o
09502000 1951 27868 32810 =~1967 1
09502000 1952 25587 30374 01043 e
09502000 1953 29845 28579 01765 3
09502000 1954 28445 29795 00902 4
09502000 1955 29309 30138 ~0558 5
09502000 1956 29777 31875 =1513 6
09502000 1957 27789 32122 ~1259 7
09502000 1958 27882 31584 =0744 8
09502000 1959 28859 30453 00140 9

09502000 1960 27435 29836 01116 ° 10
09502000 1961 28932 30043 00532 11
09502000 1962 28603 30899 =0241 12
. 09502000 1963 30445 30607 =04l14 13 "
09502000 1964 28591 310046 =0343 14 o
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~ APPENDIX Goe==STATION=-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
. DISCHARGEy SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

L]

STATION YEAR LOG @ LOG K RESID SEQUENCE

09502000 1965 26325 31399 =~0167 15
09502000 1966 30496 29106 01074 16
09502000 1967 29243 29435 01061 17
09502000 1968 32041 29671 00120 18
09502000 1969 29956 29741 00576 19
09502000 1970 306492 30170 00011 20
09502000 1972 30374 31430 ~1219 21

09510000 1951 24393 27101 00237 01
09510000 1952 29206 25453 00076 02
09510000 1953 25065 27634 -0548 03
09510000 1956 26107 26599 00095 04
09510000 1955 23324 27832 =-0092 05
09510000 1956 24377 27882 -0537 06
09510000 1957 25911 25899 00869 07
09510000 1958 27657 25944 00168 08
09510000 1959 253238 27396 =-0409 09
09510000 1960 28102 25877 00067 10
09510000 1961 22648 28007 =0013 11
09510000 1962 27050 26274 00066 12
09510000 1963 23222 27760 00019 13
09510000 1964 25752 27210 =-0382 14
09510000 1965 29355 25250 00223 15 ‘
09510000 1986 28169 25670 00249 .16 - :
09510000 1967 27101 26675 =035 17
09510000 1968 28363 26064 =0218 18
. 09516600 1365 27649 26075 (C0C40 19
09510000 1970 22279 27340 00793 20
09510000 1972 25119 27388 =0322 21

"11152500 1952 23838 27803 =0705 1
11152500 1953 25647 26964 =016l 2
11152500 1954 00792 31271 ~0413 3
11152500 1958 28282 25933 00424 4
11152500 1959 23617 26021 01113 S
11152500 1960 15563 27818 00630 6
11152500 1961 01461 31303 =~0555 7
11152500 1962 16435 27275 01030 8
11152500 1963 27767 26170 00287 9
11152500 1964 16812 26758 01486 10
11152500 1965 11461 30000 ~0883 11
11152500 1966 16128 29122 <0766 12
11152500 1967 23324 28457 =-1276 13
11152500 1968 15185 27582 00928 14
11152500 1969 33139 26721 ~1140 15

11303500 1951 35224 24997 00628
11303500 1952 39958 22227 00615
11303500 1953 34170 25809 00435
11303500 1954 33749 253809 00682
11303500 1955 31294 27731 00205
11303500 1956 39388 23222 =-0045
11303500 1957 32993 27076 =0139
11303500 1958 39225 23892 =0619
11303500 1959 32350 27597 =0283
. 11303500 1960 28791 29494 =0088

SVB~NOOVPWN-
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APPENDIX Go¢~=STATION=RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION

11303500
11303500
11303500
11303500
11303500

11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000
11477000

11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500
11530500

YEAR

1961
1962
1963
1964
1965

1952
1853
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

LOG Q

27810
33126
36684
32095
37007

40212
41614
39619
37846
41367
39067
42792
34023
41239
36263
46294
40073
33284
36776
37118
37597
38751
43345
35453
40000

45051
44886
44216
40531
44150
42625
44346
41173
42279
40899
40128
43444
42304
41847
41553
42175
40755
43528
41335
43617

‘ .

LOG K

29859
27193
25038
27993
24955

21367
20682
21335
21492
21206
21673
20792
22742
22122
22330
21emn
21271
22380
21903
22175
22625
21271
20569
22014
22201

20645
20682
20531
21173
21139
20492
20864
21271
20828
21303
21492
21004
20792
21430
21875
21430
21732
2133s
22068
21335

RESIDSEQUENCE
00124 11
-0335 12
-0271 13
-0529 14
«0379 15
00038 1
00487 2
00170 3
00311 4
00005 5
0075 6
00179 7
«0295 8
-0889 9
-0260 10
00793 11
00157 12
00190 13
00080 l&
-0249 1S
0779 16
00380 17
00309 18
00192 19
0760 20
00081 1
00074 2
00346 3
00369 4
-0251 5
00672 6
0011 7
00155 8
00398 9
00172 1o
p0l22 11
oo0l2 12
00430 13
-0126 ls
-0518 15
-0185 16
-0231 17
-0335 18
-0672 19
-0351 20

202
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STATION

12031000
12031000
12031000
12031000
12031000
12031000
12031000
12031000
12031000
12031000

12200500
12200500
12200500
12200500
12200500
12200500
12200500
12200500
12200500
12200500
12200500

12433000
12433009
12433000

12433000
12433000
12433000
4 12433000
12433000
12433000
12433000
12433000

12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
12510500
. 12510500

12433000 -

YEAR

1960
1962
1963
1964
1966
1967
1968
1969
1970
1971

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

1953
1654
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

LOG Q@

36355
35428
36075
34216
35786
35159
34048
36314
33674
37177

42175
42742
42201
42989
43365
41703
42253
42380
42742
42253
412086

39465
336060
38470
38014
38965
40294
37135
39101
38156
39576
38363
40212

35340
36303
34869
38485
35870
34709
36342
36042
36253
34396
35215
33934
36243
33408
34681
35366
36953
34533
36693

——

APPENDIX G+=-STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs» SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.
- v '] [

t
RESID SEQUENCE

LOG K
17709 =-0217 0}
17482 00249 02
17404 00160 03
17634 00408 04
17559 00080 05
17853 =~0053 06
18261 =~0175 o7
17559 =~0056 08
18513 ~0330 09
17404 =~=0123 10
17160 =0l08 1
16990 =0049 2
16990 00057 3
16812 00080 4
16812 00080 )
17404 =0260 6
16990 00047 7
17076 =0064 8
16902 00039 9
16902 00134 10
17076 00165 11
19912 =0026 1
13777 00053 2 ;
20334 =0034 3
20334 00156 4
20294 =0199 )
19685 =0143 6
21106 =0250 7 .
20128 ~0090 8
20254 00137 9
19912 «0072 10
20253 00092 11
19494 00082 12
23424 00019 1
22856 00100 2
23522 00160 3
22304 =0453 4 :
22923 00252 S o
23747 00016 ) :
22833 00103 7
22648 00440 8
22833 00148 9
23892 00029 10
23464 00043 11
264166 =0011 12
23139 00152 13
24683 =0262 14
23874 <0097 15
23201 00229 l6
23160 «0077 17
24314 =0462 ‘18
22695 00063 19
203 '
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APPENDIX Go==STATION-RECORD SUMMARIES OF LOGARITHMIC TRANSFORMED STREAM
DISCHARGEs SPECIFIC CONDUCTANCEs AND REGRESSION RESIDUALS.

STATION YEAR LOG @ LOG K RESID SEQUENCE

13154500 1951 40755 26920 00021
13154500 1952 41430 26866 =0017
13154500 1953 40141 27202 =0177
13154500 1954 39731 27251 =0171
13154500 1955 39757 27218 «0143
13154500 1956 40719 27042 =0096
13154500 1957 40469 27084 =0104
-13154500 1958 39900 27118 =006l
13154500 1959 39373 27202 ~0073
13154500 1960 39926 27160 =0012
13154500 1961 38726 27101 00115
13154500 1962 39260 27093 00051
13154500 1963 39703 27110 =0026
13154500 1964 40056 27143 =0107
13154500 1965 40970 26981 =0069
13154500 1966 40249 27076 =0066
13154500 1967 39267 27210 =0067
13154500 1968 39754 27226 =0150
13154500 1969 40755 26964 =~0023

St Gt Bt et G b ot Pt Ps Pl
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13154500 1971 41553 26721 00ll2 20
13212500 1951 32842 23541 00360 1
13212500 1952 33473 23139 00365 2
13212500 1953 31467 24548 00217 3
13212500 1954 30430 25263 00155 4
13212500 1955 35866 28162 00126 5
12232500 1556 33371 23385 J0ls4 & .
13212500 1957 32896 23962 =0095 7
13212500 1958 32692 24314 -0193 8
13212500 1959 27372 27723 =0382 9

13212500 1960 29058 26513 =-0232 10
13212500 1961 25786 28195 00143 11
13212500 1962 26263 27903 00136 12
13212500 1963 29269 26042 00106 13
13212500 1964 30004 25866 ~0180 14
13212500 1965 34986 22765 =0212 15
13212500 1966 27752 27443 <=0341 16
13212500 1967 27634 27126 00050 17
13212500 1968 27007 27543 00027 18
13212500 1969 32480 24065 00063 19
13212500 1970 32945 23766 00071 20
13212500 1971 35551 22529 =~0331 21

50071000 1962 15682 20531 <0046 1
50071000 1963 16435 20170 003S8 2
50071000 1964 14150 20334 =0046 3
50071000 1965 15682 20452 <~0007 4
50071000 1966 15185 20414 00043 5
50071000 1967 15315 20294 00170 6
50071000 1968 14472 20569 =0154 7
. 50071000 1969 16335 20569 =0046 8
50071000 1970 16812 21038 =0488 9
50071000 1971 15051 20607 =0158 10
50071000 1972 16435 20253 00275 11

204
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Appendix G.--Explanation of notation and implied decimals

Station - USGS station number
Year - Water year

LOG Q - Logarithm base 10 of annual mean discharge. Implied
decimal is four places to left of last figure.

LOG K - Logarithm base 10 of annual mean specific conductance.
Implied decimal is four places to left of last figure.

RESID - The difference between the annual mean specific
conductance (LOG K) and the computed annual mean
specific conductance obtained from the logarithmic
regression relation of specific conductance on discharge.
Residuals are expressed in logarithms base 10 of specific
conductance units (micromhos per centimeter at 25°C).
Implied decimal is four places to the left of last figure.

Sequence - Provides order to ‘the annual water year data at each

station.

208
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Appendix H.--Outline and brief description of stepwise procedures
and description of computer programs used in the
assessment

The purpose of this appendix is to describe in outline form
the analytical procedures utilized in the assessment. For purposes
of this discussion, the procedures followed for three distinct
components of the study (p. 11) are described separately. Several
optional steps in the computer-program sequential flow-charts are
indicated. In several cases, results of the computer program
analysis have not been incorporated into this study report but
rather will be tabulated in one or more later reports.

Computer-program documentation reports are referenced when

available. The various summary products for the assessment are

indicated by referring to tables or appendices of this report.

. i




Appendix H.--continued
Component 1: Areal (nationwide) variations
. in streamflow chemical quality
Stepwise procedure of the analysis: Computer Program Number:
1. Select stations for inclusion

in the assessment (based upon
criteria for component 3).

2. Specify period of record E771
(1966-1972) and parameter Retrieval Program
codes; retrieve data sets 1
from WRD Water Quality AS34
File and store on work-file WQ Tabling Program (Optional)
desk. |

) C362
GS STATPAC Interface]
|

3. Process data records for each D0001
station through a sequence of Data Transformation
data-analysis programs; include ]
editing procedures. [ D0010 '

) K-Fisher Statistics’

l
B624 .
. . |X,Y Printer Plots (Optional)

]
, D009S5
Step-Backward Regression
Analysis

4, Summarize results:

a. See appendix D for D0010 summary
for selected variables

b. DO09S5S results are not included
in this report

Notes: Computer programs E771, A534, and C362 are documented in the
operating manual for the WRD National Water Data Storage and
Retrieval System. Computer programs D0001, D0010, B624, and
D0095 are documented in the USGS STATPAC Users Guide (see also
Sower and others, 1971).
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Appendix'H.—-continued

Component 2: Areal and temporal variations
. in stream temperatures

Stepwise procedure of the analysis:
1. Selected stations for inclusion in

the assessment (based upon criteria
for component 3)

2. Retrieve available daily records E677 _
from WRD Daily Values File : Daily Values Retrieval
(statistical codes 01, 02, 03, or
11; daily maxima, minima, mean, or
instantaneous values, respectively,
depending upon station recoxrd)
(appendix B-1)

B260

3. Edit station records and process Harmonic Analysis
through harmonic-analysis program;
update or edit further if necessary

4. For trend analysis, process annual E776 (version A)
harmonic coefficients for each Kendall's Tau
station period of record through ]
statistical programs E776 and E767 & E767

. Mann-Whitney Confidence
. _ Intervals

5. Summary results of analysis,
utilizing harmonic coefficients

a. Annual harmonic-analysis results
(appendix E)

b. Areal station summary--see
table 4

¢. Time-trends--see table 5

Notes: Computer program E677 is documented in the operating manual for
the WRD National Water Data Storage and Retrieval System. A
draft computer-program documentation for B260 is available.
Presently, operation of computer programs E776 and E767 presently
is not documented, and they were developed specifically for this
assessment.
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Appendix H.--continued

Component 3: Long-term changes in streamflow

chemical quality

Stepwise procedure of the analysis:

1.
e

6.

Selected stations for inclusion
in the assessment (see section on

. station selection).

Criteria:

a. Minimum of six years of record
having data amenable for
computing annual summary
statistics.

b. Data available in computetized
form (supplemented by published
annual summaries when and where
available).

Retrieve available station records

for selected variables (see

appendix F) from WRD Water Quality

File; display in tabular form with

annual summaries.

Supplement step (2) with annual summaries
that have been published or that may

be computed.

Code punch, and edit collected data
from steps (2) and (3) (appendices
B-2 and F).

Process annual records for each station
through the indicated sequence of data-
analysis programs; include editing
procedures.

.

Summarize Al140 results (appendix E)
to compare with areal summary (see
component 1 and appendix D).

209

E771
Retrieval Program

1
A534
WQ Tabling Program

Al140
Basic Statistics
]
Al49
X,Y Printer Plots
|

Al37

.Regression Analysis
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Appendix H.--continued .

Component 3.--continued

. 7. For trend analysis, process annual E776 (version B)
mean discharge and specific Kendall's Tau
conductance values and regression
residual results (appendix G} for
each station's period of record
through statistical program E776

. (tifles 6-9),

-

Notes: Computer programs E771 and A534 are documented in the operating
manual for the WRD National Water Data Storage and Retrieval

System.

Computer programs Al40, Al149, and A137 are documented in a NTIS
Computer Contribution report PB-222 777 by Steele (1972).

Operation of computer program E776 presently is not documented
and it was developed specifically for this assessment.
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